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Franklin County is located in the third tier of counties south of the 
Minnesota-Iowa line and lies approximately 35 miles northeast of the geo­
graphical center of the state. Hamp-
Fig. i. Map showing location of Franklin County manage 64.3 percent. The total num- 
, . ber of farms in 1935 was 2,129 and
the average farm size about 170 acres. The following figures, taken from
the Iowa Yearbook of Agriculture for 1935, show the general utilization of 
the land:
THE TYPE OF AGRICULTURE IN FRANKLIN COUNTY
The agriculture of Franklin County is centered around the production 
of livestock. In the United States census of 1930, 63 percent of the farms 
in the county were classed as animal specialty farms, which are defined as 
those obtaining 40 percent or more of their income from the sale of livestock 
and livestock products. Next in order were general farms and cash grain 
farms comprising 18 percent and 12 percent, respectively, of the total num­
ber. The remaining 7 percent consisted of dairy farms, 2 percent, and 
various minor types.
On the basis of products marketed, the raising and feeding of hogs 
and beef cattle is the principal farm enterprise in Franklin County, although 
a number of other products are also important to its agriculture. A  few 
sheep are raised and some fed on farms in the more rolling sections of the 
county. Poultry and eggs are produced on nearly all farms and bring in an 
important, though not especially large, supplementary income. A  few 
dairy cows are also kept on most of the farms, and the sale of cream and 
milk contributes a substantial income. Special crops such as peas, beets
The total area of Franklin Coun­
ty is 578 square miles or 369,920 
acres, of which about 98 percent is in 
farms. Owners operate 35.7 percent 
of the land in farms, whereas tenants
ton, the county seat and largest town, 
is 45 miles northwest of Waterloo and 
about 80 miles, slightly east of north, 
from Des Moines.
Acreage in general farm crops......................................
Acreage in farm buildings, public highways and feedlots. 
Acreage in pasture................
259,340 
20,082 
77,621 
1,287 
421 
. 1,761 
4,067
Acreage in waste land not utilized for any purpose.
Acreage in farm wood lots used for timber only....
Acreage in crop land lying idle..................................
Acreage in crops not otherwise listed.......................
Bureau o f Chemistry and Soils.
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and sweet corn are grown locally near Hampton and Ackley for the can­
ning factories located at those points. From the standpoint of total farm  
income the most important products are livestock, principally hogs and 
beef cattle, and the grain crops, chiefly com and oats. Corn and oats are 
raised as cash crops rather than as feed for livestock on a number of farms 
in the western half of the county. These farms, of course, do keep livestock 
but not in large enough numbers to utilize all of the feeds grown on the 
farm.
A  very general view of the agriculture of the county can be gained 
from the figures showing the distribution of acreages in the various types 
of land use. In 1935 slightly less than 72 percent of the land in the county 
was used for crops, 21 percent was in pasture and about 5 percent in farm­
steads and roads. Approximately 40 percent of the land in crops was de­
voted to corn and an additional 30 percent to oats. A  small acreage of 
land, less than 0.5 percent, is considered wasteland and not utilized for any 
purpose. In addition there are extensive areas of poorly drained soils which 
are not suitable for crops but must be used for pasture. Specific recom­
mendations for the handling of particular soil problems such as drainage 
will be given in the body of this report after the soil types are described 
and discussed. Additional information may be obtained by writing to the 
Soils Subsection of the Iowa Agricultural Experiment Station.
CROPS GROWN IN FRANKLIN COUNTY
The general farm crops grown in Franklin County in the order of the 
area devoted to each are corn, oats, clover and timothy, soybeans for hay, 
alfalfa, barley and sweet clover. The acreage, yield and average value2 of 
these crops and some additional minor ones are given in table 1.
As can be seen in table 1, com is the most important crop both in 
acreage and in value. In 1935 it was grown on 34.5 percent of the total 
farm land in the county. The average yield for the county in that year 
was 42.6 bushels as compared to an average of 38.4 bushels per acre for the 
state as a whole. Where good rotations have been used as part of a careful 
system of soil management, yields on the better soils may be as high as 60 
or 70 bushels per acre. Yellow varieties of com are preferred by most 
farmers, but much white com is also grown. A t the time of the survey in 
1932, such open-pollinated varieties as Reid’s Yellow Dent, Osterland’s 
Yellow Dent, McArthur’s Golden King, Silvermine and Dewey White Dent 
were the most popular varieties. Hybrid seed was gaining in popularity, 
however, and it is estimated that more than two-thirds of all corn planted 
in the county in 1938 was hybrid. Corn for silage was grown on one-fourth 
of the farms, amounting to 6 percent of the entire acreage of the crop. 
Three percent of the com crop was hogged down, and 83 percent of all corn 
grown in the county was husked and cribbed. Sweet corn is grown in a 
limited way around Hampton and Ackley for canning factories located at 
those towns.
*A11 yields and prices from Iowa Yearbook of Agriculture for 1935.
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TABLE 1. ACREAGE, YIELD AND VALUE OF PRINCIPAL CROPS GROWN 
IN FRANKLIN COUNTY, IOWA, IN 1935.*
life. ... _ . . . , 
Crops Acreage
Percentage 
of total 
farm land 
in various 
crops
Bu. or 
tons 
per acre
Total 
production 
bu. or tons
Average 
price 
per bu. 
or ton**
Total value 
of crops
Corn ........................
Oats ..........................
Winter wheat .......
Spring wheat ...........
Barley ...............
Rye ..........................
All clover and
timothy hay ........
Alfalfa ......................
Soybean hav ....
All other tame hay ..
Wild hay .................
Potatoes*** ..
Timothy seed .........
Soybeans (for
beans) ..................
Sweet clover****
124,719
90,360
121
263
5,239
648
11,775
5,885
11,771
1,921
2,014
790
604
993
2,237
34.49
24.99
.03
.07
1.45
.18
.56
.17
.27
42.6
37.7 
18.1 
13.5
30.7 
15.2
1.30
2.49
1.54
1.24
.87
6.10
18.10
5,313,029
3,405,079
2,196
3,542
160,967
9,883
15,308
14,654
18,127
2,389
1,752
71,026
3,697
17,995
$ .50 
.24 
.86 
.86 
.37 
.38
6.60
12.00
10.00
6.60
5.40
.65
1.05
.69
$2,656,514.50
817,218.96
1,888.56
3,046.12
59,557.79
3,755.54
101,032.80
175.848.00
181.270.00 
15,767.40
9,460.80
46,166.90
3,881.85
12,416.55
*Iowa Yearbook of Agriculture, 1935.
** Average county farm price (1935) for corn, oats, winter wheat, spring wheat, barley, 
rye, all tame hay (including alfalfa), wild hay, timothy seed and soybeans.
***Estimated value.
****AU varieties for all purposes.
Oats is the second crop from the point of view either of acreage or 
value. It wras grown on 25.0 percent of the total farm land in 1935, with 
an average yield of 37.7 bushels per acre. Yields are much higher than 
this in favorable seasons, during which 50 to 65 bushels per acre are pro­
duced on many farms. Home grown seed is commonly used, the principal 
varieties being Iowa 105, Iowa 103, Iogold, Iowar, Iogren, Green Russian 
and Kherson. While a considerable quantity of oats is sold for cash, most 
of the crop is fed to livestock. Oats usually follow com in crop rotations 
and are especially suitable as a nurse crop for clovers and alfalfa.
The acreage in hay ranks third among the various crops, comprising 
3.7 percent of the farm land. The value of the hay crop in 1935, using 
current prices of that time, was slightly more than one-half the value of the 
oats grown, although the acreage occupied was slightly less than two-fifths 
as large. Clover-timothy mixtures and soybeans each occupied 35 percent 
of the land in hay, and alfalfa was grown on 17 percent. Wild hay, timothy, 
and grains cut for hay made up the remaining acreage. The average yield 
of clover-timothy mixtures was 1.3 tons per acre, of soybeans 1.55 tons per 
acre and of alfalfa 2.49 tons per acre. Wild hay, cut from poorly drained 
spots which have not been tiled, furnished about 6 percent of the total hay 
crop and produced average yields of 0.87 tons per acre.
Legumes cannot be grown very successfully on the acid soils in the 
eastern part of the county unless lime is applied. Timothy will do fairly 
well on these soils, but the crop is less desirable for hay than clover or a
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clover-timothy mixture. All of the legumes will grow well after soil acidity 
has been corrected by the application of lime.
Sweet clover is widely grown in the western half of the county where 
the soils are less commonly acid. The crop is used for pasture on a number 
of farms but is sometimes sown with oats and plowed under the following 
spring as green manure. A  small part of the sweet clover is cut for seed 
each year, as are small acreages of timothy and soybeans.
Barley is grown on acreages ranging all the way from 1,000 to 8,000 
and averaging about 5,000 acres. In 1935, barley was grown on 5,885 acres, 
1.45 percent of the farm land, and produced an average yield of 30.7 bushels 
per acre. Wheat, once an important crop, is now grown only occasionally 
and on a few farms. Other crops produced on very limited acreages and 
of only minor importance are Kafir corn, millet, Sudan grass, buckwheat, 
popcorn, rye and flax.
A  few vegetables or fruits are grown on all of the farms, but only 
small amounts are produced commercially. A  few farmers grow small 
acreages of potatoes as a cash crop, and there are a few apple orchards in 
the eastern half of the county. Practically all of the farms, however, have 
gardens for the growing of their own vegetables and a few small fruits 
such as strawberries. A  number of farms also have orchards, usually of 
apple trees in rather poor condition. Blackberries, raspberries, grapes and 
strawberries are grown in small patches on a number of farms and some of 
these find their way to Hampton and the other towns in the county, but 
the quantities produced will not meet the local demand.
LIVESTOCK PRODUCTION IN FRANKLIN COUNTY 
The chief source of income on most of the farms in Franklin County 
comes from the sale of livestock and livestock products. The greater part 
of all crops grown is fed to livestock, which is sold on local markets or 
shipped to central points such as Chicago or South St. Paul. Livestock pro­
duction includes the breeding and fattening of hogs, beef cattle and sheep 
and the keeping of dairy herds.
The total number of livestock and poultry on farms according to the 
federal agricultural census of 1935 is given below:
Hogs, all ages .......................... ........  422
Cattle, all types and ages .............-.............................................. ............  17 741
Dairy cattle (cows milked) ......................................................................... 10 588
Horses and mules ........................................................ ............ .................  ' 27 324
Sheep, all ages .....-....... - - .... -....... .......... — ........... ........... ....................... « ¿ g j
Poultry ..................................................... ....................................
The production and sale of pork provides the largest single share of 
the agricultural income of the county, although the total value of cattle 
often exceeds that of hogs. The value of hogs on farms tends to fluctuate 
from year to year, because the total number is subject to large changes. 
The number of hogs on farms as given by the 1935 census was 82,872 as 
compared to 110,609 in 1930 and 85,802 in 1920. The average number of 
hogs per farm is about 40 head, usually either Poland Chinas, Duroc
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•Jerseys or Chester Whites. The number of swine in the average farm herd 
will vary according to the season, reaching a maximum at farrowing time 
in the spring and dropping sharply when the hogs are sold. Hogs are 
marketed in Austin, Minn.; Chicago; Mason City and Waterloo; most of 
them are hauled by truck, often directly from the farm to the packing house.
Beef cattle far outnumber dairy cattle in the county, the most popular 
breeds being Herefords, Shorthorns, and Aberdeen Angus. Most of the 
cattle sold are raised on the farms of the county, but some feeder cattle, 
usually Herefords, are often shipped in during the late fall from Sioux City, 
Omaha or St. Paul. Animals shipped in are usually short fed for a period 
of 100 or 120 days before they are again marketed.
Dairying is important to the agriculture of the county even though 
few farms are devoted to it exclusively. There were 17,741 cows milked in 
1935, and they produced 8,414,190 gallons of milk during the year. Dairy 
products are sold primarily in the form of butterfat, but some fluid milk 
is marketed. Average farm dairy herds consist of 8 or 10 cows, usually 
grades rather than purebred stock. The more popular breeds include the 
Holstein-Friesian and Milking Shorthorns, with the Guernseys, Jerseys, 
Brown Swiss and Ayrshires being less popular.
Sheep, commonly Shropshires, are found on many of the farms in the 
more rolling portions of Franklin County. There were 27,324 sheep in the 
pounty in 1935, but this number had dropped to slightly more than 10,000 
by Jan. 1, 1936.’ The severe shortage of feed in 1935 following the drouth 
of the previous year brought about a sharp decline in the number of sheep 
on farms, and it has risen rather slowly from the low point of 10,300 head. 
Some feeder lambs are shipped in annually from Sioux City and Omaha and 
fattened before being sent on to market, but the total number is not large. 
Revenue derived from the raising of sheep comes from the sale of the wool 
clip and fat lambs.
Horse numbers are gradually declining as more and more tractors come 
into use and replace work animals. There were 10,588 horses and mules 
on farms in 1935 as compared to 12,087 in 1930 and 15,537 in 1920, accord­
ing to the federal census data for those years. Most of the work animals 
are horses, only 315 mules being reported in the county. Although more 
interest has been taken in the raising of horses during the recent years, 
the number foaled has not been large enough to maintain the supply of 
work animals at present levels.
Poultry supplies an important supplementary income on many of the 
farms, the annual value of poultry and poultry products ranging from  
$500,000 to $1,000,000. Most farms have flocks of chickens, with the 
average flock containing about 100 birds. Total number of chickens in the 
county on Jan. 1 ,1936, was 360,395/ and there are also a number of turkeys, 
ducks and geese found on the farms.
sIowa Yearbook o f Agriculture for 1935. 
4Iowa Yearbook o f Agriculture for 1935.
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GEOLOGY OF FRANKLIN COUNTY
A  brief discussion of the nature and origin of the topography and soil 
parent materials found in Franklin County should be of interest and should 
contribute toward the understanding of the soils themselves. The present 
topography is that of a relatively smooth plain with an incompletely de­
veloped drainage system. Most of the land surface ranges from gently 
undulating to rolling, with only a small acreage of sharply rolling land or 
land that might be called hilly.
Three different types of soil parent materials can be found in the 
county. These can be classified according to their mode of origin as 
glacial drift (left by ice), loess (deposited by wind) and alluvium (laid 
down by water). The glacial drift and the loess occur on the uplands and 
occupy a little more than 80 percent of the total area of the county.
Before the coming of the first ice sheets, limestones and calcareous 
shales which now form the bedrock beneath the glacial drift were exposed 
at the surface. These rocks had been weathered rather deeply and were 
covered by a mantle of loose, unconsolidated materials upon which soils 
had already formed. Dissection by streams had also been proceeding for 
a long period of time so that the land surface at the time of the first ice 
invasions was probably more rolling than it is now. Apparently some 
valleys had been rather deeply notched into the solid rock by the streams. 
A t the present time the bedrock is covered by thick deposits of glacial drift 
in most of Franklin County, although outcrops of limestones and shales can 
be found in a number of places in the eastern half of the county, especially 
in the deeper stream valleys.
The mantle of loose materials overlying the bedrock was a ready source 
of material for the great ice sheets when they came down from the north. 
The great masses of ice advanced slowly, and as they moved they gathered 
up all kinds of materials, ranging in size from the biggest boulders to the 
finest clays. Much of the debris left by the glaciers was of local origin, 
but boulders and sands were also brought from regions as far away as 
southern Canada and northern Wisconsin. Some of the boulders and 
gravels were ground and crushed by the ice as it advanced, either by abra­
sion against the bedrock or between the individual rock fragments. The 
ice sheets tended to level out the hills and fill the valleys as they moved 
along, and when they melted they left the unsorted debris much as it was 
present in the ice. When the ice was in process of melting, vast Quantities 
of water flowed away from the southern edge carrying clay, silt, sand and 
even gravel some distance beyond the ice boundary. Such materials are 
usually well sorted and are called outwash deposits in contrast to the un­
sorted debris called glacial till which is left where the ice melts. Both the 
materials left by the glacier itself and those laid down by running waters 
from the ice are included in the term glacial drift.
A  number of different ice sheets have invaded Iowa in the past, but 
the drifts assigned to the Late Wisconsin and Iowan substages of the W is­
consin glaciation are the only ones exposed at the surface in Franklin
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County. These drifts are exposed on the upland over the entire county, 
except where they themselves have been covered by loess. It is believed 
that most of the loess was deposited while the ice sheet was melting away 
or just after it had disappeared and before vegetation was established. 
Winds could then readily pick up the rock flour or silty materials left by 
the ice or carried out in front of it by running water. Much loess was 
probably derived from fine sediments carried out from the ice during the 
period of more active melting by streams and left over the flood plains or 
bottoms. After the flood period, the fine sediments gradually dried out 
and were picked up by the wind only to be re-deposited on the uplands. 
Deposition of the loess seems to have been a slow process which operated 
over a long period of time.
SOIL PARENT MATERIALS
In Franklin County, glacial till and loess comprise the soil parent 
materials for about 90 percent of the combined acreages of the various soil 
types. Alluvial materials, including both the bottomlands and the terraces, 
make up the remaining 10 percent of the area. Within the uplands there 
are three different types of parent materials. Loess, known as Peorian, 
occurs on top of the Iowan drift in the eastern part of the county, but 
wherever the loess was thin or has been removed by the normal cutting 
of the streams, the Iowran drift has been exposed. In the western half of 
the county, soil parent materials are all drift of the Late Wisconsin 
glaciation.
The Iowan drift covers the extreme northeastern corner beyond West 
Fork Cedar River and Bailey Creek and is exposed on stream slopes over the 
entire eastern half of the county. The till found in the county is primarily 
a yellow, boulder clay leached of its carbonates, to depths of 5 feet. 
Large erratics or boulders of granite can be seen here and there over the 
landscape where the drift plain has not received a covering of loess. These 
large erratics are very characteristic of parts of the Iowan drift plain. 
Soils developed from the drift include those of the Carrington, Clyde, Floyd, 
Dodgeville, Dickinson and Lindley series. All of these soils except the 
Lindley are dark-colored Prairie soils formed from glacial till. The Lindley 
is a light-colored soil, technically known as a member of the Gray-Brown 
Podzolic group and was developed under forest vegetation. All of the 
soils except the Dickinson, wThich is sandy, were formed from till materials 
with an intermediate or heavy texture.
The Peorian loess in Franklin County consists of yellow silts and clays 
with very little fine sand and no coarse materials present: The depth is 
variable from place to place, ranging from a few inches to as much as 7 feet, 
although the more common thickness of the deposit will fall near 4 feet. 
Where the loess attains depths of 5 to 7 feet, it has not been leached free of 
carbonates, but otherwise they are seldom present above the glacial till. On 
those sites where the loess was thick enough to have permitted the develop­
ment of a soil profile on loess alone, either Tama or Fayette silt loam will 
be found. The Tama silt loam is a dark-colored, Prairie soil, whereas the
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Fayette is light colored, having developed under forest vegetation. The 
Fayette series is not common in the county and usually occurs only in the 
more rolling portions near the larger streams.
The Late Wisconsin drift includes both till and some outwash materials 
found in terraces. The till consists of a highly calcareous, pale yellow mix­
ture of clay, silt and sand containing occasional gravels and boulders. 
Leaching and weathering have modified the materials to some extent, but 
carbonates are still commonly present within 30 inches of the surface. On 
the steeper slopes and ridges, lime may be found within a few inches of the 
surface, and in depressed spots or ponded areas, it will occur right at the 
surface. All of the soils which have developed from Wisconsin till belong 
to or resemble the Prairie group. The Clarion series is found on the well- 
drained uplands where the till contains appreciable quantities of clay; the 
Webster is found in the imperfectly drained, depressed areas; and the Dick­
inson soils occur where the parent materials were sandy.
Alluvial deposits occur along the larger streams in the eastern half of 
the county and in the extreme southwest comer along the Iowa River. Some 
of the materials occurring along these streams appear to be similar to out­
wash from the glaciers; the soils of the O’Neill and Benoit series are de­
veloped where finer textured materials overlie coarse sand and gravel in 
terraces. The Waukesha silt loam is found on terraces which consist en­
tirely of fine, silty materials that are relatively free of calcium carbonate. 
The Fargo and Bremer soils occur on similar terraces where drainage is in­
adequate, the former series being calcareous, whereas the latter is not. The 
alluvium within the flood plains of the streams may also be calcareous or 
free of carbonates of lime, depending upon the source of the material. If  
the soil is calcareous, it is mapped as Lamoure; if not, it is grouped with 
the Wabash series.
In a few places drainage has been so poor that organic matter has 
accumulated directly at the surface. The soil found on such sites is either 
peat or muck, depending upon the depth of accumulation and the stage of 
decomposition.
PHYSIOGRAPHY AND DRAINAGE
The land surface of Franklin County is that of a relatively smooth 
plain which does not, as yet, have a well-developed drainage system. 
Relief is not marked in any portion of the area and is very slight in some 
parts of the Late Wisconsin till plain, which occupies the western five- 
eighths of the county. The eastern boundary of the Late Wisconsin till 
plain runs in a general southeasterly direction from the north line of 
section 3 in Richland Township to a point about 1 mile west of Ackley in 
the southeastern comer of the county. The eastern part of the county, 
occupied by the loess and Iowan till plain, is a little more rolling and has a 
more completely developed network of drainageways. The smaller, inter­
mittent streams within the upland show no consistent trend in direction, 
but all of the larger streams tend to flow to the southeast or east.
5Kelief refers to the maximum differences in elevation within a given area, as for example, in a square 
mile, in a township or in a county.
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Two groups of surface features occur within the Late Wisconsin till 
plain. The main body of the plain has very slight relief; topography is 
very gently undulating with many flat, depressed areas. The most ex­
tensive areas of flat, poorly drained lands occur in Wisner, Scott and Morgan 
Townships. Low ridges, occasional knobs of sandy or gravelly materials 
and a number of ponded areas containing peat or muck can be found in these 
flatter portions of the plain. The more rolling areas occur primarily in a 
belt from 2 to 7 miles wide along the eastern edge of the Wisconsin drift. 
Other low morainic hills, occurring either in broken chains or as isolated 
individuals, are scattered out in the main body of the till plain. Numerous 
lakes and marshy spots accompany the morainic hills where they do occur, 
and pockets of sand or gravel are common on the ridge tops or on the 
sharper slopes of the hills themselves. The presence of the numerous lakes 
and ponds indicates that surface drainage is not well developed; the 
streams, aside from the very largest ones, have indistinct, shallow channels.
In the eastern part of the county, the topography is characteristically 
that of the Iowan till plain. Even where the glacial materials have been 
covered by a deposit of loess, the land surface has not been changed 
materially. The loess blanket is not thick enough to obliterate the till plain 
topography except in a very few places. The Iowan till plain in this county 
has a gently rolling surface with numerous, low, rounded hills. The land­
scape is distinctly more rolling along the larger streams, but in no part of 
the area can it be said to be really hilly. The network of drainageways is 
more completely developed in this portion of the county, but the larger 
streams still flow through rather shallow channels which tend to be wide.
The alluvial lands are found along all of the larger streams and range 
from less than one-fourth to as much as 2 miles in width. The flood plains 
or first bottoms are comparatively narrow and seldom reach a width 
greater than one-half mile unless part of the valley consists of outwash 
deposits. Most of the .wider valleys seem to have been formed when the 
glaciers were melting and the streams carried much larger volumes of water 
than they do now. Terraces found in the stream valleys usually lie from 
6 to 20 feet above stream level and slope very gently toward the channel.
On the whole, the natural drainage system of Franklin County is not 
well developed except in the areas immediately adjacent to the master 
streams. The fall of most of the streams, particularly the larger ones, is 
relatively small as can be seen from the fact that the land surface slopes to 
the southeast at an average rate of 1 0 feet per mile. The loess and Iowan 
till plain in the eastern part of the county has a much more complete net­
work of drainageways than does the Late Wisconsin till plain in the west­
ern half. Soils occur in both regions, however, that have inadequate natural 
drainage for the satisfactory production of crops.
Narrow strips of Clyde soils extend fingerlike throughout the upland 
in the eastern part of the county, whereas rather large flats and numerous 
small ponded areas of Webster soils can be found in the Wisconsin till 
plain. The soils of the Clyde series occur in shallow swales which serve as 
drainage channels, but the slope of the land is so slight that movement of
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the runoff waters is very slow. No distinct channels exist in much of the 
Late Wisconsin till plain; when water becomes high enough it moves by 
overflow from one ponded area of Webster to a lower lying one. Under 
natural conditions in some of the ponded areas in the western half of the 
county, water remained on the land during a large part of the summer, 
and peat beds were formed.
A t the present time, drainage has been improved artifically by means 
of tile and open ditches in many parts of the county. Large open ditches, 
from 5 to 15 feet deep, have been dug in the upper reaches of some of the 
drainageways in the western part of the county to accelerate removal of 
surface water. Large tile mains and a network of laterals have been in­
stalled in some of the flatter areas of Webster soils so that many of them 
are now fairly well drained. In all, perhaps 80 percent of the soils which 
needed improvement of drainage are tiled or drained by means of ditches. 
Soils which are less often drained artificially include the Clyde and Floyd
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series in the eastern half of the county and the Fargo and Bremer soils on 
the terraces.
About 90 percent of the area of Franklin County lies within the drain­
age basin of the Cedar River, and the surface waters reach it through such 
tributaries as the W est Fork Cedar River, Beaver, Maynes, Otter and Hart- 
grove Creeks. The Iowa River, crossing the southwest comer of the county, 
drains about 60 square miles or 10 percent of the area. A  map show­
ing the pattern of the drainage system of Franklin County is presented in 
fig. 2.
SOILS OF FRANKLIN COUNTY
The formation of soils is a very slow process which goes on in three 
overlapping steps. First of all, soil parent materials must accumulate, 
either by the breakdown of rock in place or by the deposition of weathered 
rock by ice, wind or water. After the parent materials have accumulated, 
or sometimes while they are collecting, simple forms of life such as bacteria 
and fungi invade the mass of loose rock and begin to grow. As they grow, 
multiply and die, they leave their dead bodies to decay slowly in the rock 
debris, and thus organic matter begins to accumulate. The simple forms of 
plants are soon followed by higher ones such as the trees and grasses, which 
profoundly influence the soil-forming processes. The accumulation of 
organic matter is the second step in the formation of soil. As organic 
matter continues to accumulate, the upper layers of the unconsolidated 
mass which consituted the soil parent material are slowly changed and begin 
to differ from the layers below. This is the beginning of the development 
of the soil profile, the last step in the formation of soil. A  soil profile is 
the succession of layers or horizons exposed in a vertical section down 
through the soil. Soil horizons are seldom sharply defined; they have 
transitional zones rather than boundaries between them. A  soil profile 
with its various horizons can be seen on the walls of any freshly dug pit or 
in any fresh roadcut. In most of the upland soils of Iowa, the soil profile 
consists of a rather deep, dark-colored layer at the surface grading through 
lighter horizons into the parent material beneath.
The accumulation of soil parent materials is a geological rather than 
a soil-forming process and was discussed in the section on the geology of 
Franklin County! The disintegration of rock and the transportation of the 
weathered materials are forerunners of soil formation; such processes do 
not in themselves give rise to soils. Occasionally the second and third 
steps in soil formation will begin before the rock is fully broken down and 
soon give rise to a very young soil. In a large area such as the state of 
Iowa, soils can be found in all of the different stages of formation, ranging 
from sandbars recently laid down by the Mississippi River to soils with very 
distinct profiles like the Edina silt loam in the southern part of the state. 
Most of the soils used for crops in Iowa have advanced beyond the accumula­
tion of soil parent materials and have reached a stage where horizons are 
being developed in the soil profile.
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Although the steps in the formation of soil are the same, the processes 
operating in each of the three steps differ very much from place to place. 
The accumulation of soil parent materials by deposition from running 
water leaves a well-sorted, often fine-textured sediment, whereas the 
materials left by ice are unsorted and include particles that range from 
huge boulders to the finest clay. The soils which form on each of these 
two types of parent materials will differ in a number of important respects. 
Similarly, soils formed under different climatic conditions or under different 
types of native vegetation on identical parent materials will not be the same 
once profile development has begun. The nature of a soil depends upon the 
combined influences of climate, native vegetation, parent materials, relief 
and age (the interval during which the soil has been developing). Regional 
differences in the nature of soils, between Iowa and Michigan, for instance, 
are commonly due to the influences of climate and native vegetation. Local 
differences within smaller areas are most often due to parent materials 
and relief, sometimes to native vegetation.
The most striking characteristic of the soils of Franklin County as 
a group is the dark color of their surface horizons. This dark color is due 
to the large amounts of organic matter present in the upper part of the soil 
and is a distinctive feature of the Prairie soils which occupy most of Iowa 
and large portions of adjoining states. Prairie soils and others which are 
Prairie-like in nature occur on the uplands, on the terraces and in the bot­
tomlands of Franklin County. In addition to the dark-colored Prairie 
soils in the county, there are a few soils which were formed under forest 
vegetation and which are naturally light colored in the surface horizons as 
well as in the subsoil. These light-colored soils, technically known as Gray- 
Brown Podzolic soils, are restricted entirely to the uplands and occupy only 
1.5 percent of the total area of the county. The acreage and proportionate 
extent of each of the soil types mapped in Franklin County are presented 
in table 2.
A  total of 83 soil types and phases plus a number of areas of peat and 
muck have been mapped in Franklin County. Clarion loam, a Prairie soil, 
is the most extensive soil type in the county; the normal and rolling phases 
together cover slightly more than 30 percent of the county. Webster silty 
clay loam, an imperfectly drained Prairie soil, occupies the second largest 
area, or 17.5 percent. Tama silt loam, a dark-colored Prairie soil, formed 
from loess, ranks third in acreage with 13 percent of the total. Other dark- 
colored soils found in the uplands in appreciable areas are the Carrington 
loam, 5.2 percent, Carrington silt loam, 3.9 percent, Clyde silty clay loam, 5.1 
percent and Webster loam 2.3 percent. Various minor soil types such as the 
Floyd and Dodgeville silt loams and the Clarion sandy loam each occupy 
1 percent and Dodgeville silt loams and the Clarion sandy loani each occupy 
1 percent or less of the total area of the county.
The soils of the light-colored group occur only on the uplands and 
occupy 1.5 percent of the total area of Franklin County, Fayette silt loam, 
the most extensive of the light-colored types, covers only 0.7 percent of 
the total acreage. It is the light-colored counterpart of the Tama, having
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TABLE 2. ACREAGE AND PROPORTIONATE EXTENT OF SOILS MAPPirn 
______________IN FRANKLIN COUNTY, IOWA MAPPED
Soil type
Clarion loam ............. .
Clarion loam, rolling1
phase ..........................
Clarion sandy loam .....
Carrington loam ...........
Carrington silt loam 
Carrington sandy loam..
Tama silt loam ............
Dickinson sandy loam 
Dickinson loamy fine
sand ... ..*........ ........... .
Dickinson loam ...
Acres Per­cent
- 85,760 I 23.2
. 26,048 7.0
- 3,584 1.0
. 19,200 5.2
14,592 3.9
1,024 .3
48,064 13.0
1,920 .5
960 O
2,432 .6
I 3,456 .9
2,112 .6
1 4,480 1.2
1 13,760 3.7
1 1,024 .3
I 640 .2
1 1,600 .4
1 768 .2
Soil type Acres
Fayette silt loam ......
Clyde silty clay loam .
Clyde silt loam ...........
Webster silty clay loam " 
Webster loam 
Bremer silty clay loam 
Bremer loam 
Benoit silty clay loam
Benoit loam ....................
Fargo silty clay loam ...
Floyd silt loam ...........
Peat ..................... ...........
Muck ..........................
Wabash loam ...................j 6*144
Wabash silty clay loam J 9,152
Wabash silt loam ...........| 1,792
Lamoure silty clay loam..| 3*712
Per­
cent
2.496 
18,944
2,176
64,960
8,512
5,376
384
2.496 
2,112 
2,112 
4,416 
2,240 
1,472
Total - ..................... ¡369,920
.7
5.1
.6
17.5
2.3
1.4 
.1 
.7 
.6 
.6
1.2 
.6 
.4
1.7
2.5 
.5
1.0
f ° ™ f d " pop identacal loess. The Lindley loam, silt loam and sandy 
oam are also light-colored soil types and were formed upon glacial till.
So„ 'fo r m e d  from alluvial materials are all dark colored and occur in 
hv t; ; "  'amr ' and P00rly drained ?roups' 1116 terraces, either laid down 
countv OTi l M ™ 5 or during glacial times, comprise 9.2 percent of the
resnectivelv^f the08" 1 Sa" dy Ioam’ making up 3-7 and ° -3 Percent
respectively of the ty ’ occupy near|y half of the area in the terraces
silt loam which11^  Stu ° n the terraces are the Waukesha loam and
p i l l  -uh ,h t“gether make up another 1.8 percent of the county area, 
remer silty clay loam, with 1.4 percent, is the most extensive of the poorly 
lamed soils on terraces. Other types are Bremer loam, Fargo silty clay 
loam and the loam and silty clay loam of the Benoit series.
Four soil types occur in the bottomlands or flood plains along the 
streams. These are Lamoure silty clay loam, and the loam, silt loam and 
Silty clay loam of the Wabash series. All of these types together occupy 
an area amounting to 5.7 percent of the county, and most of them are used 
for pasture. Where the bottoms are large enough to be farmed by them­
selves or where they are intimately associated with well-drained soils, these 
types are cultivated. They are very productive, particularly for corn 
wherever natural drainage is adequate.
WELL-DRAINED SOILS
The well-drained soils, including the ones found on terraces as well as 
m the uplands, comprise 63.2 percent of the total area of Franklin County, 
lhese soils consist almost entirely of dark-colored types of the Prairie 
group There are four soil types which are light colored because they 
were formed under forest vegetation, but they occupy only 1.5 percent of 
the county area. All of the soil types included in the well-drained group 
whether dark colored or light colored have adequate natural drainage, and
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a few like the Dickinson and O’Neill are excessively drained because of the 
porous nature of their profiles.
Dark-Colored Soils
The dark-colored members of the group of well-drained soils include 7 
soil series and 20 soil types. All of these soil types fall within the group of 
Prairie soils, but they differ in certain important characteristics because of 
variations in soil parent materials and relief. The Clarion, Tama, Carring­
ton and Dickinson series are found on the uplands, whereas the 0  Neill and 
Waukesha occur on terraces. The Clarion and Carrington soils are de­
veloped upon glacial till which is intermediate to heavy in texture, and the 
Dickinson soils are found on sandy till materials. The Tama silt loam is 
formed from loess. The O’Neill loam and sandy loam occupy outwash 
terraces underlain by gravel, and the Waukesha loam and silt loam also 
occupy terraces but were formed on those which consisted of finer textured
alluvium.
Clarion Loam (C) (138)
Clarion loam, the most extensive soil type in the county, occupies the 
large part of the uplands in the western half.- It lies on the low knolls, 
ridges and gentle slopes in the region of the Wisconsin till, occurring m  
close association with the Webster soils found on the flats and in depressed
areas. The profile of Clarion loam consists of
a dark grayish-brown, mellow loam to 
depths of 10 to 16 inches where it grades 
into a yellowish-brown, less friable loam. 
A t 18 or 22 inches the soil material is 
slightly heavier in texture, approaching a 
silty clay loam, and somewhat lighter in 
color because of the decreasing content of 
organic matter. The unleached but oxi­
dized glacial till, a grayish-yellow, friable 
silty clay, can be found at and below a 
depth of 30 inches. The till contains num­
erous streaks, splotches and concretions of 
lime and a number of pebbles and small 
boulders. Boulders and rock fragments may occur anywhere in the soil, 
but they are seldom common.
Local variations from the typical soil profile are numerous and widely 
scattered. The typical profile is found on the gentle slopes and undulating 
areas where surface drainage is adequate but not excessive. In the transi­
tional belts between Clarion and the closely associated Webster soils, the 
surface layer is commonly darker and deeper than normal. Accumulations 
of local wash also occur in small areas at the base of slopes to make the 
surface horizon deeper than it is farther up the slope. Depth to lime, usual­
ly about 30 inches, is greater where local wash has accumulated and less 
than 30 inches on the sharp shoulders and ridges of the upland. Variations
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from the loam texture occur where sand or gravel pockets, too small to be 
indicated on the soil map, are exposed at the surface. Some of the gravel 
pockets are large enough to have been used as local sources of gravel, and 
these have been indicated by gravel pit symbols.
Clarion loam is one of the better soils in Franklin Gounty. It is well 
diained, both internally and externally, so that it warms up quickly in the 
spring, fhe water-holding capacity is high enough, however, so that crops 
rarely suffer from drouth. In addition to the favorable physical condition, 
the soil contains relatively large quantities of organic matter and 
the various plant nutrients. The combination of a favorable structure and 
texture with high levels of plant nutrients makes for a productive soil that 
can readily be maintained.
Nearly all of the soil type is under cultivation. Crops generally grown 
are corn, oats and hay, with smaller acreages of soybeans, barley, sugar 
beets and wheat. Yields of crops in ordinary years will range from 35 to 
60 bushels per acre for corn, 30 to 40 bushels per acre for oats, 1 to 2 tons 
per acre for clover-timothy hay and 2 y2 to S y2 tons per acre’ for alfalfa. 
Crop yields will approach and even exceed the higher figures on well-man­
aged soils in the good years, whereas it will be nearer the lower end of the 
range in poor years, especially on farms which have not been well handled.
Although crop yields are commonly good on Clarion loam, certain prac­
tices will increase those yields and will aid materially in maintaining them 
at high levels. Applications of manure and the plowing under of green 
crops have been demonstrated to be highly beneficial to the growth of 
succeeding crops. The use of phosphate fertilizers has resulted in appreci­
able increases in the yields of legume crops and small grains, and smaller 
increases in the production of corn. (According to lime-requirement tests 
on a number of samples, the plow layer and the one just below it are often 
acid, and application of lime may be desirable where alfalfa is to be grown. 
The lime requirement of a soil should be determined, however, before any 
extensive applications are made. Similarly, it is wise to try out the 
efficiency of fertilizers on small plots or strips within a field before mak­
ing a general application.
Clarion Loam, Rolling Phase (C-x) (150)
The rolling phase of the Clarion loam occupies strongly rolling lands 
along the larger streams and the morainic .areas in the Wisconsin till plain.
It is most prominent where it is found on groups or chains of hills which 
rise above and stand out distinctly from the surrounding flat to gently un­
dulating prairies. The largest bodies occur in belts from 2 to 7 miles wide 
along the eastern edge of the Wisconsin drift, and smaller areas are scat­
tered throughout the western half of the county.
Because of the greater relief, the soil profile of the rolling phase of 
the Clarion loam is shallow. The surface horizon is a dark grayish-brown 
or dark brown loam 4 to 8 inches thick, rarely reaching a thickness of 10 
inches. Below it there is a  yellowish-brown, silty clay loam that extends 
to a depth of 25 inches, where it grades into the unleached till, a gritty
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clay loam. Lime, in the form of concre­
tions or soft splotches and in a finely divid­
ed state, is plentiful between 25 and 48 
inches, and sometimes it can be found at 
or very near the surface. Sand, pebbles 
and rock fragments are common both in 
the soil and on its surface.
There are numerous variations from 
the profile just described for the rolling 
phase of the Clarion loam. The surface 
horizon is usually less than 4 inches thick 
on the steeper slopes and may be entirely 
absent. Pockets of sand or gravel are 
common, but they are usually too small to 
be shown on the map. Depth to lime is extremely variable over the areas 
of the rolling phase, partly because of the range in relief and partly because 
the parent materials differ so much in permeability. In places where the 
till is highly permeable, lime has been leached to depths of 48 inches or
more; in other places it is at the surface.
A  few small areas were found in which the soil consisted of a dark 
brown, sandy loam overlying gravel at depths of 8 to 20 inches, and these 
have been included with the Clarion loam, rolling phase, because of their 
small extent. If these areas had been extensive enough, they would have 
been shown separately as Pierce loam or sandy loam.
A  considerable acreage of the rolling phase is used for pasture, but 
general farm crops are grown on perhaps two-thirds of its area. Yields of 
crops are normally much lower than they are on the smoother Clarion loam; 
corn yields range from 25 to 40 bushels per acre and oats from 20 to 35 
bushels in good years.
Greater care must be exercised in the cropping of the rolling phase 
than is needed on the normal Clarion loam. The soil is more subject to 
erosion because of its steeper topography, and it originally was lower in 
fertility. Maintenance of a good supply of organic matter in the soil, or 
better still, utilization of the land for permanent pasture will prevent
serious erosion.
Clarion sandy loam (Cyj (253)
The Clarion sandy loam is a minor type, occurring in comparatively 
small bodies which range from 10 to 80 acres in size. The largest areas 
are found in the southwest part of the county north of Pope joy and east 
of Dows. Other sizeable areas lie in Section 4 of Marion Township and 
northwest of Coulter.
The soil usually consists of a dark grayish-brown sandy loam which 
grades into yellowish-brown sandy loam at 8 to 12 inches. The texture of 
the surface horizon ranges from a loamy fine sand in some areas to a loam 
in others, but the sandy loam texture predominates. Below 20 or 24 inches 
the soil material is a grayish-yellow, sandy clay loam or gritty silty clay 
loam containing pebbles, rock fragments and much coarse sand. Grave
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may be found throughout the entire soil 
profile, and occasionally it is present in 
large enough quantities to make the soil a 
jhtlv gravelly loam.
The soil type usually occurs on gently 
rolling or rolling sites, often in association 
with the rolling phase of Clarion loam. 
Drainage is usually excessive, chiefly be­
cause of the porosity of the soil. Since the 
soil does have a low capacity to retain 
water, crops grown on it are subject to 
serious damage during periods of drouth. 
Average yields of crops are about one-third 
lower than those obtained on Clarion loam, 
although yields obtained are proportionately higher during wet seasons 
than during dry. Small grains can be grown more successfully than corn.
Management of the Clarion sandy loam should include the incorpora­
tion of large quantities of organic matter, either in the form of barnyard 
manure or as green manure crops. The soils, because of their greater 
porosity and the resulting rapid leaching of lime, are usually acid and re­
quire lime applications before alfalfa or sweet clover can be grown. Crop 
rotations, wherever possible, should be made longer on Clarion sandy loam 
than on the loam, and legumes or grasses should make up a large share of 
the rotation with a correspondingly smaller amount of com. •
Carrington silt loam (Ca) (83)
Carrington silt loam is scattered widely over the east half of the 
county, occurring principally along the boundary between the loess and 
the till areas. Ordinarily, the Carrington silt loam is found where a thin 
covering of loess over glacial till has been part of the parent material from 
which the profile was developed. One 
rather large area of the soil type, about 4 
square miles, occurs in the northeast por­
tion of the county.
The surface horizon of the Carring­
ton silt loam is a dark grayish-brown silt 
loam which extends to a depth of 12 or 14 
inches and gradually changes to a dark 
brown or brown, heavy but friable loam.
This transitional layer grades into yellow­
ish-brown, gritty clay loam between 18 and 
24 inches, which is only slightly changed 
from the underlying glacial till. The upper 
soil layers are made up of a mixture of
loess and till and contain higher proportions of silt and lower amounts of 
sand and rock fragments than do the lower layers. The lower layers of the 
soil consist entirely of till materials. Occasionally small spots of soil with
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a texture of a loam or even a sandy loam may be found within areas map­
ped as Carrington silt loam. These areas are limited, both in acreage and 
in number, and are due to the fact that the covering of loess is thin or absent 
in such localities.
The topography of the soil ranges from undulating to gently rolling. 
Drainage, both over the surface and through the soil, is adequate on all of 
the areas of Carrington silt loam. Runoff is seldom so rapid, however, 
that it will cause appreciable erosion.
Practically the entire area of the soil type is under cultivation. Com  
yields about as much on this soil type as it does on the Clarion loam, with 
an average of 40 or 45 bushels per acre. Oats and barley will return average 
yields of about 30 bushels per acre and clover-timothy hay IV2 to 2 tons 
per acre where the land has been limed. Higher yields are often obtained in 
good years, however, on the well-managed farms.
Crop yields, particularly those of corn, are increased by the addition 
of organic matter, either as barnyard manure or by the plowing under of 
green manures. Crops, especially small grains and legumes, respond well 
to phosphates, and lime is essential for good catches of legumes.
Carrington loam (C l) (1)
Carrington loam occupies a somewhat larger acreage in Franklin 
County than does the silt loam but is found in the same general locations. 
The soil can be found on the divides in the extreme northeast corner of 
the county adjoining the large area of Carrington silt loam, on the till side 
of the loess-till boundaries and just east of the Late Wisconsin-Iowan drift 
boundary. The largest single area of Carrington silt loam occurs northwest 
of Ackley.
Carrington loam differs from Clarion 
loam because of the different lengths of 
time during which the two soils have been 
forming. The Carrington has been de­
veloped upon older glacial till which has 
been exposed to the influences of weather­
ing for a longer period of time. As a result 
it has been more completely leached of 
lime in the upper part of the soil profile 
and is more distinctly acid. The glacial 
till which forms the parent material for 
the Carrington soils has commonly been 
leached free of lime to depths of 5 feet or 
more.
S T R O N G L Y
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The profile of Carrington loam consists of dark grayish-brown loam, 
12 to 14 inches deep, overlying yellowish-brown silty clay loam that be­
comes slightly heavier with increasing depth. Brown strains due to iron 
and some iron concretions are present below 3 feet, and gravel and small 
boulders may occur anywhere within the soil. Rocks and rock fragments 
are seldom numerous except in occasional isolated pockets in the till. Car­
rington loam differs from the silt loam in the upper part of the profile,
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because the materials from which the soil developed included little or no 
loess.
Several variations from the typical profile of Carrington loam have 
been found in the county. Small areas with a texture either lighter or 
heavier than a loam may be found, but these are not extensive enough 
to be indicated on the map. A  few areas on the slopes along Beaver Creek 
in thé extreme southwest comer of the county have been included with the 
Carrington loam, although they are rather steep and have a very shallow 
profile. Eight miles north of Hansell, there are some local spots where the 
depth of the till to limestone is only 28 to 30 inches. These small areas re­
semble the Dodgeville soils but are too small to be so indicated.
The topography of the Carrington loam varies from undulating to rol­
ling. Drainageways are well established within the upland in most places, 
and runoff is fairly rapid. Some gullies occur in the more rolling areas, 
and surface wash is also evident in a few places.
W ith the exception of the few timbered slopes already mentioned and 
a few areas of strongly rolling pasture, all of the soil type is under cultiva­
tion. All of the general crops are grown, and the yields obtained are much 
the same as they are on the Clarion loam or the Carrington silt loam. Com  
yields range from 35 to 50 bushels per acre, usually average 40 to 45 ; oat 
yields fall between 30 and 40 bushels per acre in average years. Hay crops 
do well wherever the land is not too acid, and they can be grown success­
fully on all of the soil type after applications of lime. In general the recom­
mendations for the Carrington silt loam will apply to this type equally well.
Carrington sandy loam (Cs) (3)
The Carrington sandy loam is a minor type, found only on a few small 
areas in the northeastern comer of the county. It usually occurs on ridges 
and on undulating slopes and is relatively uniform in its characteristics.
The soil consists of a dark brown sandy loam to a depth of 10 inches, 
where it begins to change to a yellowish-brown sandy loam containing 
somewhat larger amounts of clay. Beginning at depths between 20 and 30 
inches the soil material is a yellowish-brown, silty or sandy clay loam, 
similar to that found in other members of the Carrington series. Small 
pockets of sand, a few feet in diameter, occur occasionally in the lower 
part of the soil profile. Gray and rust-brown 
mottlings may also be found below 30 or 36 
inches. ^
Most of the soil type is under cultivation 
and returns crop yields similar to those ob­
tained on the loam in favorable years. In 
any season without abundant rainfall, how­
ever, yields fall materially below those on the 
Carrington loam or silt loam, so that the 
average yields obtained are distinctly lower 
than they are on the heavier soils.
Careful management, by way of greater 
additions of organic matter, longer rotations
Ye! low t*»h -b row n  sa n d y  
c la y  lo o m . C o n ta m s  g r a v e l  
an d  nock, f r a g m e n + s .
C A R L IN G T O N  S A N D Y  L O A M
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with more grasses and less com, and the application of lime wherever it is 
needed, must be followed if the soil type is to be maintained at a level of 
high production.
Tama silt loam (T) (120)
Tama silt loam is the most extensive of the soil types in the eastern 
half of Franklin County and occupies 13 percent of the total county area. 
The topography is for the most part gently rolling, although there are 
some areas with an undulating surface and some which are sharply rolling.
When found on gently rolling sites, the 
profile of the Tama consists of a dark gray­
ish-brown surface horizon 10 to 15 
inches deep, where it begins to grade slow­
ly into the loess materials below. The 
transitional horizon below the surface lay­
er is usually a dark brown silt loam any­
where from 5 to 10 inches thick. Below 
18 or 20 inches there is a yellowish-brown, 
friable silty clay loam, free of grit or 
stones, which continues down as far as 60 
inches in some places before the glacial 
till is encountered. Average depth of the 
loess material is about 42 inches, and the 
soil is mapped as Tama silt loam wherever there seems to be a covering of 
loess 24 inches or more thick. Where the silt-like layer is less than 24 
inches deep, the soil is mapped as Carrington silt loam.
On two areas, one 2 %  miles north of Geneva, the other 11/  ^ miles 
southwest of Chapin, the soil profile is somewhat different from that of 
typical Tama silt loam. The Tama is normally acid, ranging from slightly 
acid to medium acid, but on these two areas the profile contains lime with­
in 20 or 24 inches of the surface. Below the depth at which lime occurs, 
the soil is lighter in color than normal Tama. Crop adaptions of this one 
variation are similar to those of the other areas of the soil type, with the 
possible exception of a greater adaptability for alfalfa because of the higher 
lime content.
Practically all of the Tama silt loam is under cultivation, and the only 
areas excepted are those being used for farmsteads, feed lots and roads. 
The soil is highly productive and is readily tilled. The capacity to hold 
water and supply it to growing plants is very high, and total crop failures 
have never occurred.
Corn is the most extensive and most important crop grown on the 
soil, with some variation in yield. Where good rotations have been fol­
lowed, yields average between 40 and 45 bushels per acre, but where the 
soil has been cropped heavily to corn without being seeded down regularly, 
30 to 35 bushels per acre is a good yield. In favorable seasons, as much 
as 85 bushels per acre may be obtained on carefully handled areas of Tama 
silt loam. Yields of oats range from 35 to 60 bushels per acre, averaging 
about 40 bushels in the good years. Yields of hay range from l 1/^ to 2 ^
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tons for clover-timothy, to 3 V2 tons per acre for alfalfa where fields 
have been limed.
Tama silt loam is highly productive and can readily be maintained at 
a high level of fertility. Addition of organic matter, the application of lime 
for the growing of alfalfa and sweet clover, the use of rotations which in­
clude a legume or grass and the keeping of the land in legumes or close­
growing crops for a period of time during each rotation are practices which 
will help to maintain soil productivity.
Dickinson loam (D l) (174)
Dickinson loam is scattered over the county in relatively small bodies 
on knolls, ridges and mound-like areas which occur chiefly as islands in 
larger areas of Clarion or Carrington loam. The soil consists of a dark 
0 grayish-brown loam to depths of 12 or 14
inches where it grades into a transitional 
layer of brown or dark brown sandy clay 
'‘ stpomglv loam which, in turn, changes to yellowish-
e0 ACD brown at 18 or 20 inches. Below 18 or 20
modeeatelv inches the soil may have a sandy clay loamacid
texture, or it may be a uniform fine sand 
which does contain noticeable amounts of 
clay. The soil material is pale yellow fine 
modac1?elv sand below depths of 26 or 34 inches.
Most of the Dickinson loam is culti- 
<*>- vated with the surrounding areas of other
soil types. Yields are only slightly below 
those obtained on the Clarion and Carrington loams during seasons with 
abundant rainfall, but in years with dry summers, the crop yields are much 
lower. The soil is better adapted to the production of small grains and 
legumes than for the growing of com.
Recommendations already made for other soil types regarding the 
addition of organic matter apply with even more force to the Dickinson 
loam and to the other members of this soil series. Since a large part of 
the soil profile is often sandy, additions of  ^
organic matter will increase the capacity of 
the soil to retain water. Additions of &• 
lime in the proper quantities will also be 1£ 
beneficial where legumes are to be grown, 
but the soil will not require large applica- ^  
tions.
Dickinson sandy loam (Ds) (199)
Dickinson sandy loam is a very minor 
type, covering only 0.5 percent of the total 
area of Franklin County. It occurs princi­
pally in the northeast comer of the coun­
ty to the east and north of the W est Fork 4X).
Cedar River.
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The soil has a dark grayish-brown, sandy loam surface horizon, 8 to 
10 inches thick, which overlies lighter colored material of the same tex­
ture. A t 12 to 15 inches the soil material is a yellowish-brown fine sandy 
loam which grades into a light yellow sand, free of pebbles and rock frag­
ments, at 22 or 24 inches. The sand commonly extends to depths ranging 
from 6 to 8 feet and is underlain by a sandy clay loam that is very similar 
to the glacial till found under the Clarion or Carrington soils. Where the 
depth of the sand decreases, the soil becomes very similar to the Clarion 
or Carrington sandy loams, and boundary lines must be drawn rather 
arbitrarily.
The topography of the soil ranges from undulating to gently rolling. 
Drainage varies from good to excessive, partly because of the topography 
but more especially because of the pervious nature of the soil profile. The 
soil dries out rather rapidly after rains, and special precautions are neces­
sary to prevent some blowing after dry periods in the spring.
Crops grown include those common to the region, but the yields are 
much lower than the ones obtained on the heavier soil types except in un­
usually wet years. The application of manure and the plowing under of 
green crops to increase the content of organic matter will materially aid in 
increasing the productivity of the soil. Many areas, however, might well 
be retired to permanent pasture where they occur as individual areas or 
are not intermingled with the better soil types.
STJ2CNGLY
S T ß O N G L Y
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Dickinson loamy fine sand (Dy) (249)
The loamy fine sand occupies the smallest area, less than 1,000 acres, 
of any of the Dickinson soils. It occurs principally in the northeastern part 
of the county on low rounded hills and on slopes adjacent to stream valleys.
The soil seems to have been developed 
from sandy glacial drift in most of the 
areas of its occurrence, but in a number of 
localities part of the sand was probably 
blown up from the stream valleys. Some 
shifting of the surface sand by wind has 
occurred nearly everywhere.
The surface layer of the Dickinson 
loamy fine sand to a depth of 8 to 12 inches 
is a dark grayish-brown, loose loamy fine 
sand, below which there is a brown sand 
or very fine sand. This layer is a transi­
tional one from the surface material which 
has been darkened by organic matter to 
the pale yellow sand which occurs be­
tween depths of 24 or 27 inches and 5 or 6 feet. The loamy fine sand pro­
file rests on top of glacial till, a sandy clay containing numerous pebbles 
and rock fragments. The soil itself is almost free of glacial gravel and 
stones.
Dickinson loamy fine sand is the least productive member of the series 
and is one of the least desirable soils in Franklin County. Retirement to
STRONGLY
A C ID
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permanent grass, wherever possible, will permit stabilization of the sand 
and prevent damage to adjoining crops by soil blowing, at the same time 
providing some pasture. Where areas occur in such a location that they 
must be cropped, special precautions must be taken to prevent drifting. 
Applications of strawy residues and the keeping of a rough ridged surface 
on the soil type when it is not covered by a crop will aid in preventing soil 
blowing.
Dodgeville silt loam is a minor type covering less than 1 percent of 
the total area of Franklin County. It is found principally on the slopes 
along the larger streams such as Maynes and Otter Creeks and along
have been formed in place from the lime rock. Occasionally, the surface 
layers are free of glacial boulders and sand, and then the upper part of the 
profile is a silt loam similar to the Tama. Apparently some of the areas of 
Dodgeville silt loam have been formed where a shallow deposit of loess 
covered the limestone.
In some of the areas mapped as Dodgeville silt loam, limestone out­
crops frequently at the surface. This type of land is found chiefly on the 
steeper slopes along the streams, and very little of it is being cultivated. 
Perhaps two-thirds of the Dodgeville silt loam is under cultivation, however, 
and the yields obtained in favorable seasons are comparable to those from 
the Carrington loam. In the years with' low rainfall, crops suffer quickly 
on the Dodgeville, and the yields are lowered sharply.
The application of manure to increase the content of organic matter, 
the seeding down of the steeper areas to permanent grass to prevent erosion 
on those slopes, are necessary practices if the fertility of the Dodgeville 
is to be maintained.
Waukesha silt loam is found almost entirely in the eastern half of 
the county along Maynes Creek, W est Fork Cedar River and a few of their 
larger tributaries. It occurs on flat to gently sloping benches which form
Dodgeville silt loam (D) (204)
some of the smaller tributaries of Bailey 
Creek south of Sheffield.
DODGEIVILLE SILT L O A M
Y<el lowish -  brow n sil+y 
clay lo a m , con tain s  
•Fine gravel and rock
BASIC
The soil profile to depths ranging 
from 8 to 15 inches consists of a dark gray­
ish-brown friable loam. Beneath this, 
there is a yellowish-brown, friable silty 
clay loam or clay loam containing much 
sand, small gravel and rock fragments. 
This transitional layer as well as the sur­
face horizon is composed primarily of 
glacial till with but a slight addition of ma­
terial weathered from the limestone below. 
The yellowish-brown silty clay, 4 to 6 
inches thick, occurring on the surface of 
partly disintegrated limestone, seems to
Waukesha silt loam (W ) (75)
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W A U K E S H A  SILT LO A M
narrow strips along the upland slopes and 
usually lie from 10 to 30 feet above the 
bottomlands. Natural drainage is ade­
quate but not excessive.
The surface horizon of the Waukesha 
silt loam to a depth of 12 to 14 inches is a 
dark grayish-brown, friable silt loam. Be­
neath this layer there is a brown or light 
brown silty clay loam which is somewhat 
streaked by organic matter that has pene­
trated along the channels left by grass 
roots and by worms. The soil material be­
low a depth of 18 to 22 inches is a yellow­
ish-brown silty clay loam containing occasional pebbles and some sand. In 
general, colors are rather uniform within individual horizons, although 
there are some faint gray mottlings and reddish-brown iron stains in the
lower ones. , 0
Variations from the normal profile occur in a few places. Some areas
of loam and very fine sandy loam that are too small to be shown separately 
are included with the type, and there are also a few small depressions m 
which the surface layer has the texture of a silty clay loam. Sand or gravel 
may sometimes be encountered 4 to 7 feet below the surface. The soil m 
such areas, especially if gravel occurs within 4 feet, is a little more subject 
to drouth than is the normal Waukesha, but crops will seldom suffer except
m extremely dry years. . 1
Com, oats and clover-timothy hay are the principal crops grown,
the yields obtained being approximately the same as on the Tama soils. 
The Waukesha silt loam is somewhat easier to manage than the Tama silt 
loam because of the more favorable topography and consequent smaller 
danger of e r o ^ n . On the whole the soil type is one of the better ones
within Franklin County, and it can be 
readily maintained in a high state of fe i- 
tility under careful management. Lime is 
ordinarily needed if legumes are to be 
grown successfully, and the small grains 
and legume crops have responded to ap­
plications of phosphate on a number of 
areas.
Waukesha loam (Wo) (60)
Waukesha loam occupies a somewhat 
larger area than does the silt loam, cover­
ing 1.2 percent of the total area of Frank­
lin County. It occurs in small areas along 
the larger streams and many of their trib­
utaries in all parts of the county. It oc­
cupies a position similar to that on which 
the silt loam is found and differs from it
Yet lo w feh -b ro w n  silty  
clay loam  con+ainq an  
ap p reciab le  am ourrt o t  
san d , pebbles, and rock, 
fr a g m e n ts . M any iron  
sta in s  and co n c re tio n s  
p r e se n t .
W A U K E S H A  LOAM
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principally in the texture of the surface layer of the soil. Natural drain­
age is good, and danger from stream overflow is negligible. Waukesha loam 
terraces lie from 10 to as many as 40 feet above the first bottom or over­
flow land.
The profile of Waukesha loam consists of a dark grayish-brown, 
friable loam to a depth of 12 inches, where it grades into yellowish-brown 
silty clay loam containing a small proportion of sand and gravel. Occasion­
ally the surface layer has a texture which approaches a sandy loam. The 
lower part of the soil mass is uniform in color, but it commonly contains a 
few pebbles and some coarse sand. Stratified sand and gravel are occasion­
ally encountered at 4 feet, frequently at $%£ or 6 feet, in the Waukesha loam 
terraces in the eastern half of the county. In the western part of the 
county the lower part of the soil profile usually consists of a gravelly or 
sandy clay loam.
There is a considerable variation in acidity among the areas of the 
soil type as it occurs in Franklin County. In the eastern part where the 
upland is covered by leached, Iowan till, Waukesha loam has a lime require­
ment that ranges from 3 to 5 tons per acre. In the western part of the 
county where calcareous till occupies the uplands, the surface horizons of 
Waukesha loam are seldom more than slightly acid, and the lime require­
ment usually falls between 1 and IV2 tons per acre. Applications of lime 
are particularly beneficial for the growing of legumes in the eastern part 
Of Franklin County.
The Waukesha loam is well drained, friable and easy to handle. It 
can usually be cultivated within a few hours after rain and is somewhat 
easier to' work than the Waukesha silt loam. Although it is easier to 
work, it is not quite as productive, and crop yields obtained are somewhat 
lower. Recommendations for management of the two soil types are much 
the sam e; the loam will probably benefit more from applications of organic, 
matter than will the silt loam.
O’Neill loam (01) (108)
O’Neill loam is the most extensive soil type formed on terraces in the 
county and occurs along all the principal streams and their larger tribu­
taries. The largest areas lie along W est Fork Cedar River and Hartgrave,
Maynes and Beaver Creeks in the eastern 
half of the county and along the north 
side of the Iowa River in the southwest­
ern part. The soil commonly occurs on 
flat terraces which lie 5 to 40 feet above 
the first bottoms.
The O’Neill loam consists of a dark 
grayish-brown friable loam to an average 
depth of 10 inches, where it grades into a 
brown or yellowish-brown silty clay loam 
or sandy clay loam. This layer is essential­
ly a transition from the surface horizon to 
the subsoil. It gradually changes to a yel-
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lowish-brown or yellow sandy loam or sandy clay loam, which overlies 
beds of stratified yellow sand or gravel at depths of 24 to 36 inches. The 
texture within the areas mapped as O’Neill loam may vary from a heavy 
loam to a sandy loam in the upper layers and from a sandy loam to a silty 
clay loam in the lower part of the profile. In a few small areas the lower 
part of the soil mass is calcareous, but these have not been separated from  
O’Neill loam because of their limited extent. They are found along the 
smaller streams in Richland and Marion Townships in the central-northern 
part of the county. There are some level benches along Hartgrave and 
Maynes Creeks, lying 30 to 40 feet above the flood plain, which are very 
much like O’Neill silt loam. The surface layer to a depth of 12 or 14 
inches is a dark grayish-brown or dark brown, friable silt loam contain­
ing some very fine sand. Except for the difference in texture of the sur­
face layer, the profile is essentially similar to that of O’Neill loam, with 
coarse sand or gravel occurring at 24 or 30 inches.
Drainage ranges from good to excessive, depending upon the position 
occupied by the soil type. External drainage, or the flow of water over 
the surface, is restricted because of the level topography, but the internal 
drainage down through the soil is excellent because of the coarse nature of 
the soil material. Crops do very well on the soil in seasons of heavy rain­
fall, but suffer serious damage in years of drouth or years of low rainfall. 
In places where the gravel beds lie nearer the surface than 24 to 30 inches, 
crops suffer in all but the wettest years. The largest average yields are 
obtained on the lower-lying benches, where the water table can usually be 
reached by plant roots.
Almost all of the O’Neill loam is under cultivation, a small percentage 
being used for pasture. Corn yields range from 20 to 40 bushels per acre 
in normal seasons and oats from 30 to 35 bushels. Hay produces from 1 
to 1 /^2 tons per acre. In seasons of drouth, yields are much reduced from 
the above figures.
Careful soil management must be practiced if the O’Neill loam is to 
be cultivated successfully. Rotations should be rather long and should in­
clude a large proportion of legumes and close-growing crops, with a small 
amount of corn. Organic matter should be added in the form of barnyard 
manure or by the plowing under of green manure crops. The application 
of lime at the rate of 2 or 2i/£ tons per acre is also necessary on most of the 
O’Neill loam to insure the best results with legumes. A  clover-timothy 
mixture grows fairly well without lime, but clover alone does not. Trials 
with phosphate are recommended on small acreages.
O’Neill sandy loam (Os) (126)
O’Neill sandy loam is a minor soil type in Franklin County, occupy­
ing less than 2 square miles. It occurs principally on terraces well above 
overflow along W est Fork Cedar River, Hartgrave Creek and the Iowa 
River. A  few’ small sandy loam benches can also be found along the bottoms 
of the smaller creeks.
The surface horizon, usually 8 or 10 inches deep, consists of a dark
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are often marked by small, billow-like ridges, so that the surface is 
somewhat uneven. Farther back from the edges, the benches are com­
monly smooth. Because of the lack of relief, runoff or surface drainage 
is limited, but the lack of it is more than offset by the rapid percolation of 
water down through the coarse soil materials. The O’Neill sandy loam is 
so porous that it does not retain enough water to support plant growth 
through any but the shortest dry periods. Crops are always subject to 
severe damage during dry seasons.
Much of the O’Neill sandy loam is under cultivation, probably because 
the lay of the land is very favorable for tillage. Yields of crops in normal 
seasons range from 15 to 30 bushels per acre for corn, 15 to 35 bushels per 
acre for oats. In wet years yields obtained will be slightly higher, and in 
drier years little if any crop can be raised. Small grains are better adapted 
to growing on this soil than is com, since they mature earlier and thus have 
a better chance to escape injury in dry seasons.
Organic matter needs to be added in rather large quantities wherever 
the soil type is to be cultivated; it will tend to improve the water-holding 
capacity of the soil and make it somewhat more fertile. Small applications 
of lime are usually necessary before legumes can be grown successfully. 
Wherever the areas of the O’Neill sandy loam occur in such a pattern that 
they can be retired from use for crops and devoted to pasture, most of them 
will find their best use as grazing land. A t the same time danger of soil 
blowing in the late spring will be much reduced or eliminated.
Light-Colored Soils
The light-colored soils in Franklin County differ widely from the pre­
dominant black Prairie soils, both in appearance and agricultural relation­
ships. Technically known as Gray-Brown Podzolic soils, they are marked 
by the light brown or grayish-brown surface horizon that develops in soil 
formed under forest vegetation in this climatic region. Soils formed under 
timber cover in Iowa normally contain smaller amounts of organic matter 
than do the Prairie soils, a fact reflected in their lighter color. In Frank-
V«?l lowi-shv- brown or 
yel low loamy sand or 
sand
’■f *<©d san d  and gravel
O N EILL S A N D Y  LOAM
SLIGHTLY
ACID
NEUTEAL
grayish-brown sandy loam and grades into 
a looser, brown or yellowish-brown sandy 
loam or loamy sand. This lighter colored 
layer extends downward to 14 or 16 inches 
and slowly changes to a yellow loamy sand. 
Stratified, coarse yellow sand and gravel 
are often found between 24 and 30 inches, 
sometimes nearer the surface. The texture 
of the surface horizon, usually a sandy 
loam, may range from a loamy sand to a 
fine sandy loam.
The topography of the O’Neill sandy 
loam terraces may be very smooth or 
gently undulating. The borders of the 
terraces nearest the stream channels
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lin County the light-colored soils occupy a relatively small acreage, most of 
which consists of gently rolling to sharply rolling slopes along the streams. 
On these sites trees rather than grass dominated the native vegetation so 
that smaller quantities of organic matter accumulated in the soil. Runoff 
has also been greater in these more rolling areas, leaving less water avail­
able for plant growth and promoting more active erosion.
Two series of soils were mapped in the light-colored group, differences 
between them being due principally to the nature of the soil parent materi­
als. Fayette silt loam, which covers about 4 square miles, is developed up­
on loess materials. It is the light-colored counterpart of the Tama silt loam 
which has already been described. Three members of the Lindley series, 
comprising 0.8 percent of the soils of the county, are timber soils developed 
on glacial till. The light-colored soils are not so generally cultivated as are 
the darker Prairie soils, partly because of their less favorable topography 
and partly because of their inherently lower productivity.
Llgh+yellow sll+y clay 
loam  Contains consider^- 
able very  tine sand
Grayish—ye I low very  
tine sand. Contains 
considerable clay
NEUTRAL 
TO SLIGHTLV SASIC
Fayette silt loam (Fa) (163)
Fayette silt loam was developed from loess material on rolling to 
hilly upland under forest cover. It occupies high ridges and hills adjacent 
to the larger streams or near the heads of their smaller tributaries. Its
occurrence is restricted to the northeastern 
quarter of the county, with the largest 
single area lying 4 miles northeast of 
Hansell along W est Fork Cedar River.
Fayette silt loam, as it is found in 
Franklin County, has a surface layer com­
posed of grayish-brown, friable silt loam 
12 to 15 inches deep. Underlying this and 
continuing to depths ranging from 24 to 
28 inches, there is a yellowish-brown, fri­
able silty clay loam which grades into a 
paler yellow silty clay loam or very fine 
sandy loam. Faint gray mottlings and a 
few small iron stains are present in this lighter colored layer. In places 
the soil is underlain by very fine sandy loam at a depth of 3 1/) or 4 feet.
Several small areas with a fine sandy loam texture have been in­
cluded with the Fayette silt loam because of their limited extent. There 
are four such sandy areas: One lies 3 1/2 niiles east of Hampton, another 
21/2 miles north of Hansell and the others are each 2 miles from Chapin, 
one to the northeast and one to the southwest. These areas are slightly 
less productive than the typical silt loam but otherwise are very little 
different.
Fayette silt loam is readily subject to erosion, partly because of the 
steeper topography upon which it occurs and partly because of the large 
amount of silt in the surface layer. The steeper topography increases the 
amount of runoff over the surface of the soil, and silt particles do not tend 
to clump together to form crumbs or granules too large to be carried by 
slowly moving water. Individual silt particles are easily earned by water.
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Sheet erosion has been rather active on cultivated areas, and some gullies 
have also formed where careful management has not been practiced. The 
planting of black locust trees in the gullies already formed and the keep­
ing of waterways in grass will prevent further development of gullies.
Most of the soil is being cultivated, with only 15 percent in pasture 
and woodland. Many areas of the soil type are closely associated with 
Tama silt loam and are often cultivated in connection with it. Yields of 
corn and small grains are from 5 to 15 bushels less per acre on Fayette than 
they are on Tama silt loam. Fine stands of red clover, however, can be 
obtained over most of the soil type, particularly on the steeper areas where 
the soil is less commonly acid. Yields of red clover obtained on Fayette 
silt loam are only slightly lower than those obtained on Tama, and more 
of the soil type should be planted to this type of crop whenever possible.
Only the smoother areas of Fayette silt loam should be used for in­
tertilled crops; others should be kept in pasture or in trees. On the 
smoother areas of the soil, com should be raised only once in a rotation 
lasting about 4 or 5 years. Additions of organic matter, either by appli­
cation of barnyard manure or the plowing under of green manure crops, 
are necessary to increase the fertility and improve the productivity of the 
soil.
Lindley silt loam (Lm) (32)
Lindley silt loam occupies uplands with a gently rolling surface and 
includes narrow, sharply rolling strips along stream valleys in the eastern 
portion of the county. Two of the largest areas lie a short distance north
of Hampton. Other smaller areas are 
found a few miles northwest of Sheffield, 
3 miles southwest of Chapin and 2 miles 
northwest of Ackley.
The soil profile to a depth of 10 inches 
consists of a grayish-brown, uniformly 
textured silt loam, which grades into yel­
lowish-brown silty clay loam containing 
much fine sand. This second layer be­
comes brighter in color with increasing 
depth and changes to a tenacious, yellow­
ish-brown silty clay at depths of 18 or 20 
inches. A t and below 30 inches, the soil 
material is a light yellowish-brown, gritty clay containing a larger pro­
portion of sand, gravel and rock fragments than is found in the upper 
part of the soil. Textural variations in the surface horizon of the LincUey 
silt loam are common. Small areas of loam or fine sandy loam, not large 
enough to be shown on a small scale map, occur throughout all the areas 
mapped as Lindley silt loam.
The soil type was developed under forest cover, and the steeper slopes 
are still covered by trees, principally oaks with an undergrowth of hazel­
brush. Before the days of settlers, slopes were heavily timbered, but at 
present about 50 percent of the land is cleared and cultivated. A  small 
part of the area is in bluegrass pasture.
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Drainage ranges from good to excessive over most of the Lindley silt 
loam, although there are a few smooth upland areas where it is restricted. 
These comprise only a small percentage of the total, however. On the 
steeper slopes where surface drainage is rapid, the soil has been severely 
eroded. Small gullies can be found in a number of fields, and the yellow­
ish-brown, rather heavy subsoil has been exposed in spots by sheet erosion.
All of the field crops are commonly grown on Lindley silt loam. In 
general, the soil is less well adapted to production of corn than it is to 
production of small grains and hay crops. Yields of corn, oats and hay 
obtained are much lower than they are on soils such as the Tama silt loam.
Where it is to be cultivated, the Lindley silt loam must be carefully 
managed. Steps must be taken to maintain or increase the present con­
tent of organic matter in the soil, and rather long rotations with a high 
proportion of legumes or close-growing crops and a small proportion of 
corn should be used. Steeper slopes, because of their ready susceptibility 
to erosion, should be kept in permanent pasture or in trees, and only the 
smoother sites or small areas which are located in larger bodies of other 
soil types should be cultivated.
Lindley loam (LI) (65)
Lindley loam, occupying a little more than 21/2 square miles, is the 
most extensive of the three types in the series. It occurs in rather small 
bodies along the stream slopes that were covered originally by forest
vegetation, most of which has now been
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miles north of Bradford along Maynes 
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Fork Cedar River and along Buffalo, 
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Where it has never been plowed, 
Lindley loam has a thin surface layer only 
2 or 3 inches thick consisting of a dark 
grayish-brown, friable loam. In cultivated 
areas, this thin layer has been mixed with 
the one immediately below and is no longer 
apparent. Below 2 or 3 inches and going 
down to 10 or 12 inches, the soil material is a pale grayish-brown, friable 
loam, which changes to yellowish-brown silty clay loam. This silty clay 
loam is rather sticky when thoroughly wet, but relatively friable when
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moist. Below 15 or 18 inches, there is a yellowish-brown clay loam con­
taining much sand and a few gravel and rock fragments. Iron stains 
and small concretions are first noticeable at 24 inches and become more 
numerous with increasing depth. The lower part of the profile, below 30 
or 36 inches, is a yellowish-brown silty clay mottled with gray and con­
taining much grit and coarse material. In places the surface horizons of 
areas mapped as Lindley loam contain a high percentage of silt, but the 
loam texture predominates.
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Lindley loam may occur either on rolling uplands or on moderate to 
steep valley slopes. The soil is fairly permeable in the upper part of the 
profile and has a good capacity to retain water, but runoff is rapid be­
cause of the marked relief. The soil erodes readily when gullies are once 
started on the slopes, but most of the soil type has been protected by 
vegetation and has not suffered seriously from erosion.
Only a small proportion of the total area of the soil is under cultiva­
tion, and the yields of crops range from fair to poor. The common field 
crops are grown on most of the cultivated areas, but in a few places water­
melons and truck crops are produced. These grow fairly well. Most of the 
Lindley loam is better adapted to utilization as pasture land than as crop 
land, however.
In general the recommendations made for the management of Lind­
ley silt loam will also apply to the Lindley loam. Lime, applied at rates 
varying from 1 to 3 tons per acre, may be needed to neutralize acidity, 
and the content of organic matter should be increased. Moderately to 
gently rolling areas are the only ones that should be cultivated; others 
should be used as pasture or woodland.
Lindley sandy loam (Ly) (161)
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Lindley sandy loam is found principally in small bodies scattered 
along the valleys of the larger streams. The largest areas lie 5 miles 
northeast of Hansell along W est Fork Cedar River and about 2y£  miles 
northeast of Geneva along Maynes Creek.
The soil consists of a grayish-brown, 
friable sandy loam to a depth of 8 to 10 
inches, where it grades into a yellowish- 
brown, sandy clay loam or silty clay loam 
extending down to 15 or 18 inches. The 
lower horizons consist of a brighter yellow­
ish-brown silty clay loam which contains 
appreciable quantities of sand and some 
small gravel below 22 or 24 inches. In a 
few small areas the subsoil is a sticky, 
sandy clay. Textures of the surface layers 
range from sandy loam to loamy sand.
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Most of the Lindley sandy loam is now 
under cultivation, but a part of several areas is still covered by scattered 
hardwood trees and hazelbrush. Com and small grains are the principal 
crops grown, with usual acre yields ranging from 15 to 30 bushels for com, 
18 to 35 bushels for oats. Clover-timothy hay will yield from 1 to IV2 tons 
of hay per acre in good years. The soil type is better suited to the produc­
tion of small grains and hay crops than it is for the growing of corn.
Lindley sandy loam, occurring as it does on rolling topography, is 
readily subject to erosion in spite of the porous nature of its surface 
layers. The moderately steep slopes promote rapid runoff, and gullies 
have been started in a number of places. The planting of black locust
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trees in these gullies will tend to check further cutting, and the keeping 
of the waterways in grass will prevent development of new gullies.
Most of the Lindley sandy loam will find its greatest usefulness in 
the growing of trees or pasture grasses; but where areas are to be culti­
vated, additions of organic matter, the use of lime and rather long rota­
tions are necessary if the soil type is to be productive. There is some 
danger from soil blowing during the springtime after the soil dries out 
and before crops are established.
SOILS HAVING SLOW NATURAL DRAINAGE
Soils with slow natural drainage comprise 36.8 percent of the total 
area of Franklin County. These soils are found in the uplands, on the 
terraces and in the bottomlands, wherever a flat surface or low topo­
graphic position and lack of a drainage outlet combined to keep the water 
table temporarily or permanently near the surface. When settlers first 
occupied the county, many of these soils were covered by standing water 
during part of each summer season. Drainage has now been improved by 
means of ditches and tile, however, so that surplus water is carried away 
from the areas in the uplands and terraces which were formerly im­
perfectly drained. Stream bottoms are for the most part still undrained, 
and there are areas within the uplands and on the terraces which lack 
adequate drainage for successful crop production.
Soils with imperfect drainage in any region develop a number of 
characteristics in common. In Iowa, soils that are waterlogged during a 
part or the whole of the year have black surface horizons high in organic 
matter overlying gray or mottled subsoils. Organic matter has accumu­
lated in unusually large quantities in the upper part of the soil because 
plants grow luxuriantly under conditions of restricted drainage, and the 
decomposition of plant residues is relatively slow. Where shallow ponds 
existed during a large part of the year, partially decayed organic matter 
has accumulated on the surface of the mineral soil to form deposits known 
as peat or muck. A s a rule the poorly drained soils of the county have 
surface layers that are heavy in texture. Under conditions of optimum 
moisture content, these all tend to have a granular structure and are 
easily workable, but if they are plowed when too wet or too dry, they are 
inclined to become cloddy.
The profiles of the various soils with slow natural drainage are alike 
in a number of important characteristics, but they also differ in a number 
of their properties according to the type of parent materials from which 
they developed and the degree to which drainage was restricted. The 
Webster series have formed from calcareous glacial till in poorly drained 
areas in the uplands. The Clyde soils are similar to the Webster in the 
position that they occupy, but they were formed from an older till, leached 
of its lime. The Floyd silt loam and silty clay loam occupy positions which 
are transitional from the well-drained Carrington soils to the poorly drained 
Clyde soils. The Fargo and Bremer soils are found on terraces which are 
imperfectly drained; the Fargo series is normally calcareous, whereas the 
Bremer is not. The parent materials of both soils consist of well-sorted,
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Water-laid sediments. Other series formed upon water-laid sediments but 
occurring in the flood plains of the streams are the Lamoure and the 
Wabash soils. The Lamoure silty clay loam usually contains lime right 
at the surface, whereas Wabash soils are commonly slightly acid. Areas 
of muck and peat may be found along the bottomlands, on benches or in 
the uplands wherever ponded areas existed.
Soils in this group, with the exception of peat and muck, are highly 
productive for com after drainage has been improved. Some of the soils, 
such as the Lamoure and Wabash in the bottoms, are difficult to drain 
because of their topographic position, and many areas are consequently 
left in their natural state. In that condition, these soils furnish excellent 
pasture, since they tend to remain green far into the summer. Soils like 
the Webster silty clay loam in which drainage can be fairly readily improved 
are as productive as any of the soil types in Franklin County after having 
been tiled. In unusually wet years corn crops may be damaged and yields 
reduced, but over a period of time average yields will be as high as any 
obtained. These soils are better adapted to the production of corn than 
small grains, since the latter have a tendency to lodge.
Webster silty clay loam (Wc) (107)
Webster silty clay loam, developed on calcareous till similar to that 
under the Clarion soils but found in positions with restricted drainage, 
is the second most extensive of the soil types in Franklin County, covering
17.5 percent of the total area. It occurs 
in the flats, swales or depressions which 
are found in nearly every section of the 
till plain in the western half of the county. 
The Webster soils form an irregular patch- 
work of small areas throughout larger 
bodies of Clarion soils.
The surface layer of the Webster silty 
clay loam consists of a black silty clay 
loam, 14 to 18 inches deep, which is ex­
tremely sticky when wet but relatively 
friable when moist. It is underlain by a 
dark gray clay loam, even more plastic and 
sticky, which extends downward to 26 or 
28 inches before changing into a gray or 
light gray silty clay loam. Lime is ordin­
arily present near the surface of the soil in small amounts, and the lower 
horizons are highly calcareous. Small gravel, some coarse sand and a few 
boulders are often present in the soil mass.
Light gray silty clay loam
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WEBSTER SILTY CLAY LOAM
The depth of the surface layer of the Webster silty clay loam may 
range from the usual 14 or 18 inches to as much as 24 or 30 inches at times. 
The unusually deep upper horizon is found where drainage is more re­
stricted than normal, and it is occasionally associated with the occurrence 
of thin layers of muck on the surface. Sometimes the texture of the
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surface layer will approach that of a silt loam around the edges of an 
area mapped as silty clay loam.
Narrow bands of accumulated salts, especially lime, indicated by a 
white coating on the surface of the soil, can sometimes be seen around 
the borders of Webster silty clay loam areas. These areas, locally known 
as “alkali spots,” are much less productive than the normal soil; corn is 
usually much poorer on these spots. The damage to crops depends upon 
the nature of the local area; crops are most apt to suffer where the salt 
accumulations are large.
Webster silty clay loam, because of its slow natural drainage, was 
one of the last soil types of the uplands to be put under cultivation. 
Artificial improvement of the natural drainage systems was necessary, 
and this has been accomplished by means of open ditches and tile. Large 
ditches and 48-inch concrete tile now serve as the main drainage channels, 
with 5 to 10-inch tile for laterals, depending upon the distance that water 
must be carried to the principal outlet. In some of the areas where tile 
was installed a long time ago, drainage is no longer adequate in unusually 
wet seasons. Untiled areas, of which there are a number in the county, 
are used for pasture.
The natural fertility of the Webster silty clay loam is high, and the 
soil is very productive after drainage has been improved. The soil con­
tains a large amount of organic matter and nitrogen, can be readily 
maintained in good tilth and does not require lime. Some of the lower 
depressed areas are calcareous immediately at the surface, and all the 
soil has lime within a 8-foot section. Crop rotations used on much of the 
Webster silty clay loam in the past have consisted of corn and oats or 
corn-corn-oats. More recently there has been a tendency to grow larger 
acreages of legumes. Depending upon seasonal conditions, yields of the 
various crops range from 40 to 80 bushels per acre for com, with average 
yields near 45 bushels, 80 to 50 bushels per acre for oats and 3 to 4 tons 
per acre for alfalfa. Yields of com may exceed 80 bushels per acre in es­
pecially well-managed fields in favorable years. In extremely wet years, 
a number of areas of Webster silty clay loam are not adequately drained 
by the tile now installed, and crop yields will be lower than the figures 
given. Small grains are apt to lodge, especially in wet years, but stiff- 
strawed varieties will do well during most years.
Improvement of the natural drainage by artificial means is the first 
step in improving the productivity of the Webster silty clay loam. Small 
additions of organic matter have been found to increase yields of crops, 
particularly of corn, but large additions of manure often cause small 
grains to lodge. The use of phosphate, especially on the small grains and 
legumes, has brought favorable crop responses in a number of years, but 
general applications should be preceded by trials on small areas on the 
farm. Lime is not needed on typical areas of Webster silty clay loam.
Webster loam (Wb) (55)
Webster loam, occupying a total area of 13.4 square miles, is widely 
scattered throughout the western half of the county, occurring in areas
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which range from 10 to 30 acres in size. 
BASK: A s a rule the soil has better natural drain- 
10 age than does the Webster silty clay loam. 
Topography is very gently undulating, and 
runoff is somewhat restricted.
The profile of the Webster loam dif- 
SASIC fers from the silty clay loam primarily in 
the texture and thickness of the surface 
4o- layer. The rather heavy, almost black 
loam normally ranges from 8 to 10 inches
basic in depth instead of being 14 to 18 inches 
thick. The soil is somewhat sticky and 
5 plastic when wet but always remains more 
friable than the silty clay loam. Below 
the surface layer the soil mass is essential- 
y t e same as the Webster silty clay loam. Because of the lighter texture 
of the surface layer and the greater permeability to water, lime has been 
leached out of the upper layers of the Webster loam. It commonly occurs 
in appreciable Quantities within the profile, however.
Variations from the typical profile consist chiefly of pockets of silty 
clay loam found in small, circular depressions. Around these depressions 
and just outside their boundaries, rings of thick salt accumulations are 
often formed, giving rise to small “alkali spots.” In a few places the sur­
face layer of the Webster loam contains large quantities of coarse sand 
and some fine gravel, and in others there is a gravel deposit within 15 or 
25 inches of the surface of the soil. These areas are very limited in extent.
Almost all of the soil is under cultivation and the yields obtained are 
about the same as those from the Webster silty clay loam. Com yields will 
average about 50 bushels per acre, but where the soil has been well-handled, 
yields of 60 to 80 bushels or even more are not uncommon. Oat crops 
usually grow a little better on the loam than they do on the silty clay loam. 
Legume crops grow especially well on this soil type, and only in a few  
places are applications of lime necessary to 0 
obtain good catches.
Recommendations for the manage­
ment of Webster silty clay loam will ap- ft 
ply to the loam as well. Less care need be is 
taken in cultivating the loam, since it is 
not apt to puddle when too wet. It can 
more easily be kept in good tilth than can 3°' 
the silty clay loam because of its lighter 
texture.
Clyde silty clay loam (Cc) (85)
Clyde silty clay loam ranks sixth in 
acreage among soil types in Franklin 
County, covering 5.1 percent of the total &o- 
area. It occurs in the form of depressional
G r a y is h -b r o w n  t e n ­
a c io u s  s i l t y  c la y  m o ttle d  
«gray a n d  b r o w n
G ra y  a n d  y e llo w is h -  
b r o w n  c la y . C o n ta in s  
s m a ll  b o u ld e r s , gra v e l, 
s a n d , a n d  m a n y  Iron  
c o n e  r e t  ions
y///////, Very dar'rs....... §  1 —  - ■..... 'w fr
//■ g r a y is h -b r o w n  lo a m  -yy/y
ê Ê Ê Ê m Ê Ê É
. G r a y is h -b r o w n  silty  
d a y  m o t t le d  w ith  g r a y  
an d  ye! low
M o ttled  g r a y  a n d  
y e llo w ish —b ro w n  c la y  
lo a m . N u m e r o u s  r u s t  — 
b r o w n  iro n  s ta in s  a n d  
lim e n odu les .
W E B S T E R  L O A M
CLYDE SILTY C L A / LOAM
38 SOIL SURVEY OF IOWA
areas which extend as irregular, fingerlike lobes into larger bodies of Tama 
silt loam or Carrington silt loam. The areas are small and narrow for the 
most part and essentially constitute wide, shallow drainageways which 
carry off the runoff from the uplands in the eastern half of the county. 
The surface is generally slightly irregular, and the whole area has a slight 
slope down stream.
Clyde silty clay loam has a surface horizon which consists of a heavy, 
black silty clay loam extending to depths of 12 to 18 inches. Appreciable 
quantities of fine sand, which have apparently washed down from the sur­
rounding uplands, are usually found in this layer, particularly in the sur­
face inch or two. Where the Clyde areas border or adjoin areas of Car­
rington sandy loam, larger amounts of sand are found in the lower-lying 
soil near the borders, and the texture is sometimes a loam. Below the 
surface layer and extending to depths of 22 to 24 inches there is a dark 
grayish-brown silty clay which grades into mottled grayish-brown, rather 
tenaceous silty clay. The soil material below 80 or 40 inches is a gray- 
brown or yellowish-brown clay containing some gravel, coarse sand and 
occasional small boulders. Large glacial boulders, chiefly of granite, rang­
ing from 1 to 4 feet in diameter, were scattered rather thickly over the 
surface of the Clyde soils when the area was first settled. Many of these 
have now been removed from the fields, although some of the very laigest 
ones still are present in swales and depressional areas. A  few boulders are 
as large as 10 or 20 feet in diameter.
Small areas of muck, usually between 30 and 60 feet in diameter, but 
sometimes larger, are common in the areas of Clyde silty clay loam. The 
layer of muck ranges from 1 or 2 to as many as 5 inches in thickness and 
commonly occurs near the centers of the very poorly drained areas. In 
some poorly drained spots, salts have been concentrated sufficiently to 
cause injury to crops. Such areas are much less common in the Clyde 
soils than they are in the Webster soils.
Areas of Clyde silty clay loam are subject to seepage from the sur­
rounding uplands. Seepage waters apparently move through the lower 
layers of upland soils like the Carrington and enter the lower-lying Clyde 
areas. Effective drainage of these areas requires that tile be laid around 
the borders of the Clyde to divert the seepage water as well as within the 
area to remove surplus rainwater that falls on the soil.
Because of its poor natural drainage, only 30 percent of the total area 
of the Clyde silty clay loam is in cultivation. The remainder is used for 
permanent pasture and furnishes excellent grazing for livestock. Some of 
the areas which are being cultivated are now well drained, whereas others 
still lack adequate drainage. The well-drained areas of the soil type are 
very productive, especially for corn which yields from 40 to more than 60 
bushels per acre. Clover-timothy hay produces from 1 to 1%  tons per acre, 
but the small grains have a tendency to grow rankly and then lodge.
Clyde silty clay loam requires the same kind of handling as does the 
Webster silty clay loam. The soil is heavy in texture, but it has a favorable 
structure and works up into a mellow seedbed if handled properly. The
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organic matter content is high, and applications of manure should only 
be made before growing corn. Addition of manure prior to a small grain 
crop will increase the danger of lodging. Many of the areas are neutral 
or but very slightly acid in reaction, and very few of them need lime. 
Small grains and legumes seem to show slight responses to applications of 
phosphate fertilizers. Adequate improvement of drainage by the use of 
tile or ditches is the principal requirement for making the soil'productive.
Clyde silt loam (Co) (84)
Clyde silt loam, like the silty clay loam, is restricted in its occurrence 
to rather small areas which are found in the eastern half of the county. 
These small areas occur as shallow depressions or swales which extend 
finger-like into bodies of upland soils such as the Carrington and Tama silt
loams. The soil type is ordinarily found 
in the upper reaches of the drainageways 
which have better natural drainage than 
the lower part occupied by the Clyde silty 
clay loam. A  few flat areas are also found 
on the uplands at the edges of narrow 
drainageways. The total area of the Clyde 
silt loam is small, less than 1 percent of 
Franklin County consisting of this soil 
type.
' The profile of Clyde silt loam consists 
of a very dark grayish-brown or almost 
black, heavy silt loam to a depth of 6 or 8 
inches, where there is a gradual change to a dark grayish-brown silty clay 
loam. When wet, both of these layers appear black. The soil material im­
mediately below them is a gray silty clay faintly mottled with yellowish- 
brown. A t 24 to 28 inches, the soil grades into a mottled gray and yellow­
ish-brown silty clay, flecked with numerous small iron stains, which extends 
down to 36 or 42 inches. The soil parent material is a yellowish-brown silty 
clay which contains much fine sand, a little gravel and an occasional bould­
er. This layer is also highly mottled with gray and dull orange.
The texture of the surface horizons of the Clyde silt loam varies 
according to the character of the surrounding higher lands from which 
soil materials have been washed down. If the soil type on the well-drained 
surrounding upland is Tama silt loam; little or no sand is found anywhere 
within the swales, the entire profile being silty and almost entirely free 
of grit. On the other hand, where the soil materials now present on the 
surface of the swales were washed down from sandy loam areas, the tex­
ture of the upper horizons will approach that of a sandy loam or at least 
a loam. Numerous small areas with a sandy surface layer occur in Section 
6, W est Fork Township, and others are scattered throughout the extreme 
northeastern part of the county. Crop yields on these sandy areas, when 
they are cultivated, are slightly higher than they are on the typical silt 
loam. Small patches of silty clay loam not large enough to be shown on a 
small scale map also occur in areas which are mapped as Clyde silt loam.
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Natural drainage of Clyde silt loam is usually poor, partly because of 
the position which the soil occupies and partly because the lower part of 
the soil is not very permeable. Since it occurs in depressions and swales 
it is subject to seepage from adjoining higher lands just as is the silty 
clay loam. These poorly drained areas often remain moist during most 
of the summer and provide pasture during the drier part of the season. 
Most of them are devoted to this use, less than 25 percent of the Clyde 
silt loam now being under cultivation. Where the Clyde silt loam has been 
adequately drained before being cultivated, it is one of the better soils of 
the county. Yields of corn and of hay crops will be just as high as they 
are on any of the other soils. Oats do fairly well, but there is the danger 
of lodging because of the high nitrogen content of the soil and the rank 
growth which the crop will make. Neither lime nor commercial fertilizers 
have been used on Clyde silt loam to any extent, and the application of 
organic matter is not greatly needed on most of the area. |
Improvement of the natural drainage is the first step in making this 
soil suitable for cultivation. Occurring as it does in small finger-hke areas 
in larger bodies of well-drained soils, most of the areas of Clyde silt 
loam could be easily cultivated. I f  they do occur, however, in such a 
location that they can be readily left out of a field and pastured, they 
may be more valuable than if they were being cultivated. Because drain­
age is restricted, the soil remains moist longer into the summer season and 
tends to support grasses after upland pastures stop growing.
Floyd silt loam (Fs) (198)
Floyd silt loam commonly occurs at the heads of draws occupied by 
Clyde soils and is surrounded by higher-lying Carrington or Tama soils. 
It occupies very gentle slopes leading down toward the Clyde basine or
draws and is naturally better drained than 
°5TEONSLY the Clyde but not as well drained as either
,0. AC,D T a m a  or Carrington soils. The soil type is
s™ dly essentially transitional from the well-drain-
18 ed Prairie soil to poorly drained associates.
The surface horizon of the Floyd silt 
30 loam is a moderately dark to very dark
ac,d grayish-brown silt loam to depths of 10
inches, where it passes into a dark grayish- 
MODERATELY brown silty clay loam. A s a rule the tex­
ture of the surface layers is somewhat 
«■o' heavier in the areas which have a darker
color. A t a depth of 17 inches below the 
surface, there is a brown silty clay loam, somewhat streaked and stained by 
organic matter. This layer grades into a yellowish-brown silty clay loam 
with a faint gray cast and a few faint gray mottlings between 22 and 30 
inches. The soil material from a depth of 30 to about 40 inches is a dull 
yellowish-brown silty clay loam, with some gray-yellow mottlings and a 
few reddish iron stains. Some grit and a few gravels occur within this 
layer. Small boulders may also occur within the soil, particularly where
0^ 7^ 777777777777777777777/777777777777?^ ,% V e r y  dark, g r a y is h -b r o w n
Dull yellowish-brown 
silty clay loam m ottled  
with gray , yel low, and some 
reddish-* brown Iron stains
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the Floyd joins the Carrington loam or sandy loam. The lower part of the 
profile of the Floyd soil is much less mottled than is that of the Clyde silt 
loam.
The soil type is well adapted to the production of com after its 
natural drainage is somewhat improved by the laying of tile. Natural 
drainage is fair, as is indicated by the upper part of the soil profile, but it 
is not entirely adequate, as is indicated by the mottlings in the lower part. 
Without the artificial improvement in drainage Floyd silt loam may be 
very productive for corn in dry years but will not be as good during the 
wetter years.
All of the areas of the soil type are cultivated, and most of them are 
tiled. Where the land is drained, red clover will thrive without the ad­
dition of lime, but the addition of lime is usually necessary to obtain good 
crops of sweet clover and alfalfa. Corn and small grains and clover- 
timothy hay are the principal crops grown. Corn yields range from 40 to 
50 bushels per acre, averaging about 45 bushels for normal seasons, and oats 
yield from 35 to 40 bushels per acre. Yields of 21/2 to 3i/2 tons of alfalfa 
per acre have been produced on this soil where it has been limed and is well 
drained.
When properly tiled the soil is easy to work and does not require par­
ticular care to maintain it in good tilth. Most of the areas of the Floyd silt 
loam are moderately acid, and crops such as legumes benefit from the ap­
plication of limestone. In general this soil requires about the same manage­
ment as does the Clyde silt loam, though less care is required to keep it 
well drained.
Bremer silty clay loam (Bs) (43)
Bremer silty clay loam is found on terraces along many of the larger 
streams. The more extensive areas occur along W est Fork Cedar River 
and Maynes Creek. Most of the terraces now lie 5 to 20 feet above the
[. ordinary flood stage of the streams, but a 
few areas may be flooded for a short time 
basic during periods of high water. Some of the 
Bremer silty clay loam occurs in slightly 
depressed areas or low swales in the ter-
• BASIC
Mr races adjacent to the uplands, and these 
become temporary ponds for short periods
BASIC i •
alter heavy rams.
The surface horizon, 12 to 16 inches 
thick, is similar to that of the Webster 
B ASIC  silty clay loam except that it seldom con­
tains grit and does not contain gravel or 
boulders. Below the surface layer there 
is a dark gray or dark grayish-brown clay 
loam or silty clay which extends to 22 or 
24 inches. The soil material below 24 inches consists of a gray silty clay 
which is commonly mottled with yellow.
D ark.
o r  d a rk , g r a y I s h -  b ro W n  
c la y  lo a m  o r  sil+ y  c la y  
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G r a y  s il+ y  c la y
G r a y  sil+y  c la y  
m o t t l e d  w i+h yel low  
a n d  r u s t - b r o w n  iron  
s+ a in s
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Several areas of silt loam have been included with those shown as 
Bremer silty clay loam on the map. The lighter texture of the upper part 
of the silt loam profile makes the soil somewhat more permeable to water, 
and such areas have slightly better drainage than do those of typical 
Bremer silty clay loam. This silt loam variation is slightly more produc­
tive, especially in wet years.
In a few places bodies of wet swamp land too small to be shown on the 
scale of map used have been included in the Bremer silty clay loam. These 
are ponded during most of the year and are comparable to the areas 
which have been mapped as peat or muck.
All of the Bremer silty clay loam has poor natural drainage, and either 
ditching or tiling is necessary before crofts can be successfully grown. A t  
the time of the survey, less than 60 percent of the total area of the soil type 
had been drained well enough to ensure good crop yields in all seasons. 
Good yields were obtained in seasons which were somewhat dry, but the 
crops suffered from too much water in wet years. Average yields of corn 
range from 40 to 50 bushels per acre on the better drained areas of Bremer 
silty clay loam but are lower on the poorly drained areas. Wild hay is 
harvested from a number of poorly drained areas which are not in culti­
vation. Small grains tend to lodge, especially during wet years, because of 
the high content of organic matter and nitrogen in the soil.
Many areas of Bremer silty clay loam require improvement of their 
natural drainage before they can become productive. Most of the soil 
mapped in the county is also slightly acid, so that lime should be applied if 
legumes are to be grown. Applications of phosphate will be beneficial to 
legumes and small grain crops, particularly the latter.
Bremer loam (Br) (12)
Bremer loam is one of the minor soil types in Franklin County, oc­
cupying less than 1 square mile. It occurs in small areas on the smoother 
parts of terraces along W est Fork Cedar River and the Iowa River and is 
commonly associated with larger bodies of the silty clay loam. Bremer 
silty clay loam occupies the larger, depressed positions, whereas the loam 
is found on sites which are slightly elevated above the immediately sur­
rounding areas. Natural drainage, though 
somewhat better than that of the silty clay 
loam, is still restricted.
The soil consists of a dark grayish- 
brown, friable loam to depths of 9 and 
frequently 12 inches, where it changes to 
a grayish-brown, heavy clay loam or silty 
clay loam. Beneath this layer there is a 
light gray silty clay highly mottled with 
yellowish-brown and marked by a few 
rust-brown iron stains. The lower soil pro­
file, below 24 or 30 inches, consists of a 
gray and yellow silty clay loam or clay 
loam which is heavily mottled with rust-
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brown. The soil contains no lime to a depth of 4 or 5 feet, and most of the 
horizons are slightly to strongly acid in reaction.
With the exception of a number of poorly drained areas that are used 
for pasture, Bremer loam is all cultivated. It is somewhat more produc­
tive than Bremer silty clay loam under natural conditions, and in seasons of 
moderate rainfall corn yields may reach or exceed 60 bushels to the acre. 
Small grains and hay crops also do well on this soil type. Small grains 
grown on the Bremer loam are less apt to lodge because of its lower con­
tent of organic matter and nitrogen.
Artificial improvement of drainage is usually needed to make Bremer 
loam highly productive. If legumes like alfalfa and sweet clover are to 
be grown, the addition of lime is also desirable, but red clover and timothy 
can be grown without any additions of limestone. Maintenance of the 
content of organic matter at or near the present level by the use of barn­
yard manure or green manure crops will aid in keeping the soil productive.
Benoit silty clay loam (Be) (258)
Benoit silty clay loam occurs principally on flat terraces along Bailey 
Creek and West Fork Cedar River east of Sheffield and along Hartgrave 
Creek southeast of Hansell. There are a few small isolated areas along
the Iowa River in the southwest corner of 
the county. Most of the soil type is rather 
basic poorly drained, though it lies above the 
level of the overflow lands.
basic The surface layer of the Benoit silty
clay loam is a black silty clay loam extend­
ing to depths of 8 or 10 inches, where it is 
underlain by dark gray clay. The dark 
gray clay is about 12 inches thick and 
40. grades into a mottled, grayish-brown silty 
clay which overlies beds of stratified sand 
and gravel at 80 or 40 inches. A  small 
amount of sand and some gravel may be 
encountered anywhere within the soil 
mass. The sand or gravel found under 
the Benoit soils is commonly calcareous in 
contrast to that found under the O’Neill which is free of lime. Lime may 
also be found in the upper layers of the Benoit soil. There are a few areas 
mapped as Benoit silty clay loam in which gravel or sand lie within 18 or 
24 inches of the surface. Crops grown on these areas are more susceptible 
to drouth than they are on the normal profile.
Almost all of the soil type is under cultivation. The yields of crops 
obtained are generally less than those obtained on the Bremer silty clay 
loam except in especially favorable seasons, when they may be just as high.
Natural drainage is not adequate in most years in spite of the presence 
of gravel or coarse sand so near the surface. The water table is commonly
G r a y is h -b r o w n  s ilty  
c la y  m o t t le d  w ith  g r a y  
a n d  y e llo w
S t r a t i f ie d  sa n d  an d  
g r a v e l  Highly c a lc a r e o u s
BENOIT SILTY CLAY LOAM
44 SOIL SURVEY OF IOWA
present in the lower part of the soil, and consequently the gravel beds 
do not greatly aid internal drainage or percolation of water. In dry years 
the water table falls rather rapidly in the gravel beds, and the heavier 
textured upper part of the soil cannot hold enough water to carry the 
crops through the summer season.
The additions of organic matter of coarse texture, such as sweet clover 
stems, is beneficial, since it helps to make the surface layers more porous 
and open. Applications of barnyard manure would also help make the soil 
mellower, but manure should not be added prior to the growing of small 
grains. The soil is now rather high in nitrogen, and lodging of small grains 
would be apt to follow the addition of large quantities of organic matter. 
Most areas of the soil type are slightly calcareous and do not need lime, 
even for crops like sweet clover or alfalfa.
Benoit loam (Bm) (254)
Benoit loam is developed on ridges and slightly higher flats which join 
the silty clay loam of the same series. The largest areas are on the ter­
races 1 4  Mile east and *4 mile north of Sheffield. Other areas occur along 
Hartgrave and Spring Creeks, W est Fork Cedar River and the Iowa River.
The soil profile consists of a very dark 
grayish-brown, heavy loam extending to 
basic depths of 10 to 14 inches, beneath which 
u  there is a dark gray silty clay loam mottled 
basic with brown. This second layer extends to 
depths of 18 to 20 inches and is underlain 
basic by silty clay loam or silty clay variously 
colored with gray, yellow and brown. At 
3&" 30 to 36 inches there is a sand or gravel
layer which characteristically underlies 
the Benoit soils. Coarse sand and occa-
BASIC
sional gravels may be found throughout 
the entire profile but seldom become num- 
eo erous above 30 inches. There are some 
textural variations in the areas mapped as 
Benoit loam. Narrow ridges may have a sandy loam surface horizon and 
a gritty, clay loam subsoil. In some small patches gravels are scattered 
conspicuously over the surface of the soil. In a few others the stratified 
gravel and coarse sand layer may be exposed at the surface or may occur 
«/ery near it.
The productivity of the Benoit loam is comparable to that of the 
O’Neill loam. The soil occupies positions where it is not as well drained as 
the O’Neill, but crops often suffer from a shortage of water. Benoit dif­
fers from O’Neill primarily in that it is calcareous, at least within the up­
per portions of the gravel and commonly in the lower part of the heavier 
textured material. Increasing the content of the organic matter and main­
tenance of the Benoit loam in legumes or other close-growing crops will 
help increase its productivity.
Gray; yel low. and orawr 
silty clay loam o r sil+y 
clay
S+rat > Tied sand ' 
and gravel
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Fargo silty clay loam (Fc) (109)
Fargo silty clay loam is formed in the depressed or ponded areas on 
the terraces. It may be found along the Iowa River, W est Fork Cedar River 
and all of the principal creeks. Areas of this soil type are not satisfactory
for cultivation without artificial drainage, 
and only about half the acreage is now 
farmed, the remainder being used for 
>1C pasture.
The soil has a black, silty clay loam 
surface horizon 14 to 18 inches thick over- 
>1C lying a dark gray silty clay which extends 
to depths of 24 to 80 inches before it 
grades into a light gray silty clay. This 
><c third layer is mottled with yellow-brown 
stains and becomes increasingly lighter in 
color with increasing depth. Below 36 or 
42 inches the silty clay has a variegated 
pattern of gray, yellow and brown colors. 
The lower part of the profile is highly 
calcareous, and the surface horizons fre­
quently contain lime. In the areas which 
are well-tiled and well-drained and which have been cultivated for long 
periods of time, the surface layers may be neutral or very slightly acid in 
reaction.
The productivity of Fargo silty clay loam is similar to that of Bremer 
silty clay loam after drainage has been improved. In general the Fargo 
soil is not acid and will not require lime for the growing of legumes, where­
as the Bremer does, but otherwise recommendations for the Bremer will 
apply equally well to this soil type.
Lighii* gr*ay sil*ty clay  
m o t t l e d  w i+h y e l lONA/tsVi"" 
b r o w n  a n d  iron  
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G ray , ye llow , a n d  brow n  
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Peat (P) (21)
Deposits of peat cover 8.5 square miles in Franklin County, occur­
ring principally in the western half. They are found in the deeper swales 
and in former shallow ponds and small lakes in the till plain for the most 
part but also occur to a lesser extent on the terraces and in the bottom­
lands. Some of the larger peat beds range from 40 to 100 acres in size; 
examples may be found northeast of Pope joy, east of Dows and west of 
Coulter. The chief mode of occurrence o f peat in Franklin County is in 
the form of small patches associated with Webster silty clay loam.
Peat is an accumulation of partially decomposed residues from aquatic 
plants found in shallow lakes, marshes or ponded areas. The annual growth 
and only partial decay of plant leaves, roots and stems results in the forma­
tion of a loose, fibrous vegetable mat. This material may range in thick­
ness from as few as 6 or 8 inches to as much as 6 or 8 feet in the peat de­
posits of Franklin County. Most of the peat areas are of little agricul­
tural value in their natural condition.
Where the peat deposit averages about 6 feet in thickness, the surface 
layer, from 8 to 15 inches deep, is a reddish-brown, fibrous, spongy mass.
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Individual plant forms are usually not distinguishable in this layer, al­
though the vegetable material is not fully decomposed. Decomposition 
is less complete in the deeper layers; stems and leaves of water-loving 
plants can often be identified in the peat beds at depths of 2 or 3 feet. 
The lower part of the peat usually consists of a lighter reddish-brown, 
somewhat more fibrous mass. Small white shells are scattered over the 
surface and down through the peat. Below the peat, the mineral soil is 
a calcareous, gritty or sandy clay.
There is much variation both in the thickness of the deposit and in 
the nature of the peat as it occurs in Franklin County. Areas which have 
been drained and cultivated now have a surface layer that is less fibrous 
and much more friable. The upper 6 or 8 inches of cultivated areas is 
usually very fine and fluffy and much darker in color than the layers 
beneath. Most of the smaller peat beds are only 20 to 30 inches thick in 
the deepest parts, thinning out to just a few inches near the borders. In 
general the shallow deposits are more readily adaptable to cultivation than 
are the deeper beds. Deeper peat areas may be utilized to some extent for 
pasture or for rather specialized crops.
A  few areas of peat have been burned and are now useless. Land once 
covered by peat is ordinarily of little value for farming for some time after 
the covering of peat is destroyed by fire.
Drainage has been improved in most of the peat areas by the use of 
ditches or tile. About half of the land is now under cultivation and is 
used primarily for corn, the undrained areas being used for hay and pasture. 
Millet and timothy do well on the areas of peat and are best for the newly 
cultivated land. Some potatoes and sugar beets are grown and fairly 
high yields are obtained. Small grains are apt to lodge because of the 
abundance of nitrogen.
The yields of crops obtained on the different peat areas may show a 
considerable range according to the nature of the peat itself and the 
methods of management. Because of the unbalanced content of plant 
nutrients and the lack of the mineral elements, peat is usually not well 
adapted to the growing of small grains. Applications of potash and phos­
phate are usually required for good crops. Commercial fertilizers contain­
ing phosphate and potash have been used for com, potatoes and other 
special crops with success. Individual areas of peat are likely to have their 
own requirements in regard to fertilizers, however; so trials with potash 
and with phosphates are desirable before general applications are made.
Muck (Mu) (256)
The total area of muck is smaller than that of peat, but the mode of 
occurrence is very similar. Small patches of muck are widely scattered 
throughout the Webster silty clay loam. It also occurs to a lesser extent in 
shallow, intermittent lakes and ponds. Shallow areas of muck occur more 
commonly in the western half of the county, but they are also associated 
with Clyde silty clay loam in the eastern part. The areas found in Clyde 
silty clay loam are not large enough to be indicated on a small-scale map.
Muck differs from peat chiefly in that it is more completely decom-
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posed in the upper 6 to 12 inches, representing a more advanced stage in 
the decay of plant residues of the vegetable mat. Commonly, the content 
of mineral matter mixed with the organic residues is also somewhat greater 
in muck than peat. Muck is usually dark grayish-brown or black, some­
what fluffy when dried but firm and mellow when wet. The thickness of 
the deposit is usually less than that of peat beds, ordinarily falling at or 
near 20 inches. Small white shells are scattered throughout the material 
at all depths and are found on the surface nearly everywhere, indicating 
that the material is alkaline.
Most of the muck is now7 drained and under cultivation and is used 
largely for corn and hay. Undrained areas are used chiefly for pasture and 
form less desirable pastures than do the drained areas. Better areas of 
muck will produce fairly good crops of com, potatoes, onions, peas and 
similar crops, especially if it has been fertilized. Where fertilizers are not 
used muck is best adapted for hay and pasture. Farmers make a distinction 
between the muck which they call “black peat” and the peat itself which 
they call “ red peat,” ordinarily less desirable for agricultural use.
Wabash silty clay loam (Wy) (48)
Wabash silty clay loam is the most extensive of the four soils which 
occur in the bottomlands, occupying 2.5 percent of the total area of the 
county. It is found principally along Spring and Otter Creeks and W est
Fork Cedar River in the northeast part of 
the county and along the Iowa River in the 
southwest part. The soil is found in 
sloughs and in shallow, basin-like areas 
within the flood plains of the streams.
The surface horizon of the Wabash 
silty clay loam is a very dark grayish- 
brown or black, heavy clay loam to depths 
of 10 inches, where it grades into a gray, 
heavy clay loam or silty clay extending 
down to 18 or 20 inches. The soil material 
becomes somewhat lighter in color and 
somewhat heavier in texture with increas­
ing depth. The lower part of the soil mass 
consists of a grayish-brown or gray silty 
clay mottled with browm and orange-brown at depths of 28 to 30 inches. 
The upper part of the profile is free from grit or gravel, but sand and fine 
gravels are found below 24 or 30 inches.
The surface drainage of the bottomlands occupied by Wabash silty 
clay loam is naturally poor, and small areas of peat and muck have devel­
oped in the lower swales and the intermittently ponded areas. In places 
there are small swamps or marshes 200 feet wide and as many feet long, 
which are under water practically the entire year and support a growth of 
cattails and sedges. All of the land is subject to overflow7 during periods 
of excessive rainfall. Large surface ditches have been installed in a num­
ber of places to remove surface water, and these have increased runoff
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somewhat, but they do not prevent flooding. Because of the topographic 
position most of the soil type cannot be adequately drained.
A  very small proportion of this land is in cultivation, and in those 
areas which are farmed com is the only crop grown. Yields of com range 
from 20 to 40 bushels per acre, depending upon seasonal conditions. In 
drier years the yields are near the upper end of the range, whereas in wet 
seasons yields on the Wabash silty clay loam will be quite small. Wherever 
the soil is cultivated, it requires careful handling to prevent clodding or 
baking. Under natural conditions most of the soil type supports a heavy 
growth of cparse grasses which can be used for pasture or cut as wild 
hay. Most of the areas of Wabash silty clay loam can be used to best ad­
vantage as pasture land.
Wabash loam occupies a slightly smaller area in Franklin County than 
does the silty clay loam. It occurs on slightly elevated positions in the 
bottomlands, forming a rather intricate pattern with the silty clay loam
tied with brown or rust-brown in the lower portions. Yellowish-brown mot- 
tlings increase in number with depth, and many soft iron concretions are 
found in the lower part of the soil profile. There is little change in the 
soil below 23 or 30 inches except for an increase in the degree of mottling.
Variations in texture are rather numerous over the areas mapped as 
Wabash loam. Sandy loam occurs in small patches and in narrow strips 
or ridges near the streams. These are not as numerous, however, as are 
the small areas of silty clay loam which occur rather commonly in the form 
of small, circular depressions or as narrow swales. Rings of salt accumu­
lation are common on the surface of the soil immediately around these 
depressional areas. In a few places in the county there are small gravel 
pockets occurring at depths of 15 to 25 inches within areas mapped as 
Wabash loam.
Only the higher-lying areas of Wabash loam farthest from the streams 
are cultivated, since these have somewhat better natural drainage and are 
not as subject to overflow. On the higher sites corn does very well in favor-
Wabash loam (W l) (49)
o"
SLIGHTLY 
ACID TO 
BASIC
and silt loam types. Bodies of the loam are 
usually small, ranging from as few as 10 to 
as many as 30 acres in size. The soil is 
found principally along the larger streams, 
and all of it is subject to overflow in times 
of high water.
ecf
Brown, y « l  low* and g ra y  
silty clay highly m o ttle d  
w ith  ru s t -b ro w n  iron 
stains and iron apncretions
The surface horizon is a dark grayish- 
brown or almost black, friable loam to 
depths of 8 to 14 inches. This layer con­
tains much fine sand in the soil areas 
found in the eastern part of the county 
and a high percentage of clay when the 
soil occurs in the western part. Below the 
surface layer the soil material is a grayish- 
brown clay loam or silty clay faintly mot-
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able seasons and , produces 50 bushels or more per acre. Oat yields are 
also high in good years, 50 to 70 bushels per acre having been produced in 
seasons With favorable growing conditions, but in wet years the crop has 
a tendency to lodge.
Most of the Wabash loam is utilized for pasture, since bluegrass grows 
luxuriantly over almost all of its area. Perhaps 90 percent of the Wabash 
loam is now in grass, and most of it is more productive when used 
for pasture than it would be for cultivated crops. Where the areas are 
well enough drained to be suitable for cultivation, the soil is usually slightly 
acid, and crops will benefit from the application of lime.
W A B A S H  S IL T  L O A M
Wabash silt loam (Wa) (26)
Wabash silt loam is found in the flood plains of the larger streams and 
occurs in the form of relatively small discontinuous areas interspersed 
throughout larger bodies of Wabash loam. The Wabash silt loam has
slightly better natural drainage than does 
m o d e r a t e l y  the Wabash silty loam, but it also is sub­
ject to periodic overflow by streams.
*'iaoSlv The profile of the Wabash silt loam
consists of a dark grayish-brown or almost 
black, heavy silt loam to depths of 8 to 10 
inches, where it grades into a dark brown 
silty clay loam which becomes increasingly 
,asic heavier in texture with depth. Between
18 to 20 inches and 24 to 30 inches there is 
a dark brown or grayish-brown silty clay 
mottled faintly with dull orange. The 
lower part of the soil mass is a gray silty 
clay, highly mottled with brown and yellow. Reddish-brown iron stains 
are numerous in these layers.
As in most bottomland soils, the texture of the surface horizon in 
areas mapped as Wabash silt loam is variable, particularly along the larger 
streams. Near the channels of the streams themselves the surface layer 
contains a higher proportion of sand than it does farther away from the 
channel. Occasional very small, depressed areas or narrow swales which 
acted as settling basins are occupied by silty clay loam.
The natural drainage of the Wabash silt loam is restricted. The sur­
face is relatively flat so that runoff is slow, and the water table is high 
enough near the streams so that percolation downward through the soil 
is limited. All of the areas of the soil type are subject to occasional over­
flow when the streams are in flood.
Because of the inadequate drainage and the probability of overflow, 
only a small part of the Wabash silt loam is farmed, even though the soil 
is naturally fertile. On the better drained areas com yields range from 40 
to 60 bushels per acre, depending upon seasonal conditions. Oats and 
other small grains also do fairly well during most years but may grow too 
rankly and lodge if the season is wet. Timothy and clover hay produce 
excellent crops with yields ranging from about 1 to more than 2 tons per
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acre. The acreage which is not cultivated, comprising the greater part of 
the Wabash silt loam, is covered by bluegrass that is utilized for pasture. 
Considerable tree growth, consisting of scattered elm, poplar, oak and 
willow, may be found in these pastured areas along the streams.
Lamoure silty clay loam (Ls) (111)
Lamoure silty clay loam occurs chiefly in the western half of the 
county in the flood plains of the larger creeks where they flow through 
areas of the calcareous Late Wisconsin till. The soil is also found along 
some of the shallow intermittent streams in the uplands where narrow
valleys have been formed. In many of 
these smaller tributary streams, the grade 
is so low that surface waters cannot be 
carried away rapidly enough by the stream 
aASIC channels, and ditches have been dug in a 
number of places. Along the large creeks, 
e4basic Lamoure silty clay loam is found principal- 
3o- ly in slough-like depressions, in old chan­
nels and in flats which receive runoff 
from the surrounding land after heavy 
rains. The soil is flooded periodically, and
BASIC . -
water often stands m the depressed areas 
for days after heavy rains.
The soil profile consists of a black, 
heavy silty clay loam down to 8 or 10 
inches, where it grades into very dark 
grayish-brown or almost black silty clay that continues to 18 or 24 inches. 
This layer is underlain by a grayish-brown clay mottled with flecks of gray, 
yellowish-brown and dull orange. The clay contains numerous lime con­
cretions, and free lime is plentiful below depths which range from 1 to 
feet. The soil is similar to the Wabash silty clay loam except for the high 
content of lime in the lower layers of the profile.
The natural fertility of the soil is high, but drainage conditions are 
such that very little of it is suitable for cultivation. Only about 5 percent 
of the total area of the soil is now cropped, and most of that is not 
satisfactorily drained. Where effective drainage has been provided, the 
soil is fairly productive for com and hay crops. It is not economically 
feasible to drain most areas of Lamoure silty clay loam, and they will have 
to be utilized as they occur. Most of them support a vegetation of coarse 
sloughgrasses and sedges which furnish some pasture. Wild grasses are 
cut for hay in some of the depressed areas where water stands tempor­
arily after heavy rains.
V ^n i Hnrlr. ¿'irvu ii<=,h-hmwn 'A
G ra y ish  -b r o w n
c la y , h ighly
m o t t le d
V a r  le g a te d  g r a y ,  
b ro w n , a n d  ye l low  c la y  
h ighly  m o t t le d  w ith  iron  
s t a in s  L im e an d  iron  
c o n c r e t io n s  p re se n t
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FERTILITY OF SOILS IN FRANKLIN COUNTY
A  fertile soil has the capacity to supply water and plant nutrients in 
ample quantities to growing plants. However, a soil that is fertile does 
not always produce good crops; productivity depends upon climate and 
management as well as on the nature of the soil. Rainfall may be lacking 
and the crop will fail, or the variety of seed used may not be disease resist­
ant. Highly productive regions are characterized by favorable climatic 
conditions in addition to fertile soils, but the importance of the latter can 
scarcely be overemphasized.
The fertility of soil depends upon a complex of physical and chemical 
characteristics. Such properties as texture and structure, the nature and 
amounts of the various chemical compounds present, distribution of the 
plant nutrients in the soil profile, the permeability and porosity of the soil 
mass and many more, determine the relative fertility of a soil. To 
illustrate: the capacity of soil to absorb, retain and furnish water to grow­
ing plants is governed largely by the texture and structure of the different 
horizons in the profile. Rain falling on either a granular silt loam or on a 
sandy loam, for example, will be readily absorbed, but the silt loam will 
retain much more water, and much of it will be available for plant 
growth. Heavy-textured soils, such as clays, if they have granular surface 
layers, will absorb large quantities of water, but less of the water that 
they do hold can be used by plants. If the surface layer does not have an 
open, porous structure but is baked and hard, water will not penetrate 
readily but will flow away over the surface and be lost. These examples 
illustrate but one of the ways in which physical nature of soil may influence 
the growth of crop plants; it becomes important in many other ways as well.
The physical properties of the different soils occurring in Franklin 
County have been discussed briefly in the preceding sections. The texture 
of the upper part of the soil which is commonly plowed is given in the soil 
type name; for instance, Tama silt loam or Dickinson loamy fine sand. 
The structure of the. surface horizon, the texture and structure of the 
lower layers of the soil, permeability of the soil mass to water or plant 
roots and the color and thickness of the various horizons are described in 
the text for each of the soil types.
Equally as important as the physical nature of soil in determining 
its fertility is the chemical nature of its components. The amounts of 
the different plant nutrients available to growing plants at any given time 
depend upon the kinds and quantities of compounds present in the soil. The 
large bulk of the soil, of course, consists of chemical elements which are 
not active as plant nutrients; they form the “ framework” or “body” of 
the soil. Elements such as phosphorus which are essential for plant 
growth are present in very small quantities when they are compared to 
the total mass of the soil itself. The total quantities of these elements 
present in the soil are important in that they have a bearing on the 
amounts that are available to plants. Only a portion of the total can be 
utilized by a growing plant, but the entire amount in the soil forms a reser­
voir from which future needs may be satisfied. In contrast to the physical
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properties of soils, many of which can be observed in the field without in­
struments, chemical characteristics must be described chiefly by means 
of laboratory studies. Partial chemical analyses have therefore been made 
of a number of samples of soils from Franklin County. These analyses in­
clude determinations of total phosphorus, nitrogen, organic and inorganic 
carbon present and the limestone requirement of three different layers 
selected from the various soils.
CONTENTS OF PLANT NUTRIENTS
All but three soil types and the areas of peat and muck in Franklin 
County were sampled for analysis, no samples having been taken to repre­
sent Dickinson loam, Lindley sandy loam and Clyde silt loam. The more 
extensive soil types were sampled in three different locations, and the 
»samples so obtained were mixed together. Minor soil types were only 
sampled in one location. Areas selected for sampling usually consisted of 
cultivated fields which had never been limed or fertilized. Three different 
layers in the soil profile, somewhat arbitrarily selected, are represented in 
the samples: The layer which is usually plowed (0 -6 %  inches), one 
immediately below this from 6% -20  inches and the layer between 20 and 
40 inches. These layers do not coincide with the horizons in the profiles 
of the various soil types, but data obtained from samples collected in this 
manner* from Prairie soil profiles can be indicative. They will be desig­
nated, beginning at the surface, as the plow layer, subsurface and subsoil 
layers in discussing the results obtained.
Official methods were used in determining the total amounts of phos­
phorus, nitrogen and carbon present in the samples. A  qualitative test 
was used to estimate the limestone requirement of the various soils. 
Duplicate determinations were made on samples of each soil layer, and the 
figures given represent the average of the two determinations.
Plow layer
The results obtained from the analyses of the plow layer, 0 -6 %  inches 
in depth, are given in table 3. These figures have been calculated into 
pounds per acre, assuming that the furrow slice will weigh two million 
pounds over an area of one acre.
The total amount of phosphorus present in soils of Franklin County 
range from 360 pounds per acre in the Dickinson loamy fine sand to slightly 
more than 2,300 pounds per acre in the Bremer loam. The amounts of 
phosphorus in most of the soils fall within a range of 750 to 1,300 pounds 
per acre. Soils with slow natural drainage which are intermediate to heavy 
in texture ordinarily contain more phosphorus than the well-drained soils. 
For example, the members of the Webster series contain more phosphorus 
than do the associated Clarion soils; or the Clyde silt loam and Floyd silty 
clay loam have larger amounts of phosphorus than does the Carrington 
silt loam on the adjacent better drained upland. The same trends appeal 
among the dark-colored soils on the terraces. Bremer and Benoit soils 
contain more phosphorus than do O’Neill loam or Waukesha silt loam. 
Soils of the bottomlands, all of which have restricted drainage and fairly 
heavy textures, have high contents of phosphorus.
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TABLE 3. TOTAL CONTENTS OF PLANT NUTRIENTS AND LIME REQUIRE­
MENT OF SOIL TYPES IN FRANKLIN COUNTY. POUNDS PER ACRE IN THE 
PLOW LAYER (0-6% INCHES), ESTIMATED WEIGHT 2 MILLION POUNDS
Soil
No. Soil type
Phos­
phorus Nitrogen
Organic
carbon
In­
organic
carbon
Limestone
require­
ment
Well-drained soils, dark colored
138 Liarion loam ..... 889 2840 32314 3000150 Clarion loam, rolling phase.. 848 3240 37659 3000253 Clarion sandy loam ....... 754 1880 25033 2000
1 Carrington loam ........ 794 2200 28715 400083 Carrington silt loam .. 1023 3720 42023 50003 Car ring-ton sandy loam 821 2120 26751 4000120 Tama silt loam .......... 1333 3880 42350 1000204 Dodgeville silt loam ...... 862 2520 27009 300060 W'aukesha loam ..... 1144 3280 43713 200075 Waukesha silt loam 1347 5600 60812 5000199 Dickinson sandy loam 1064 2040 28224 2000249 Dickinson loamy fine sand 363 720 7717 4000108 O’Neill loam ......... 1104 3160 39459 2000126 O’Neill sandy loam 848 1320 21079 1000
Well-drained soils, light colored
163 I Fayette silt loam 
32 ] Lindley silt loam 
65 ! Lindley loam ....
1010 2800 27597 1 ....... 1000
969 2160 25252 j ....... 1000
484 1080 14807 I ........ 1000
Soils with slow natural drainage
107 I Webster silty clay loam .
55 [ Webster loam ..................
198 | Floyd silt loam .............
85 | Clyde silty clay loam ... 
43 | Bremer silty clay loam .
12 | Bremer loam ............... ..
109 Fargo silty clay loam ....
258 I Benoit silty clay loam 
254 | Benoit loam ...................
48 | Wabash silty clay loam
49 | Wabash loam
26 | Wabash silt loam.......
I l l  | Lamoure silty clay loam
1064 5000 59375
1508 7240 78900
1535 5600 61302
1360 6000 62421
1737 7520 91436
2329 6080 68393
1522 5480 27597
1884 7280 71992
2060 3480 88245
1818 7000 86227
1225 4720 58198
2113 8600 97790
1508 6720 72947
482
4273
8449
0
0
5000
3000
0
3000
0
0
0
1000
0
2000
0
Dickinson loamy fine sand with 360 pounds of phosphorus per acre, 
and Lindley loam, with 480 pounds per acre, are much lower than are any 
of the other soil types. I f  samples of the Lindley sandy loam had been ob­
tained and analyzed, the phosphorus content would probably have been 
somewhat lower than that of Lindley loam and above that of Dickinson 
loamy fine sand. The latter soil type, being’ sandy, consists chiefly of 
quartz minerals and does not contain any appreciable quantities of minerals 
which are phosphorus-bearing. Lindley loam, occurring as it does under 
forest growth, is subject to more leaching and less concentration of phos­
phorus in the surface layers.
Data regarding the total amount of phosphorus, or any other element 
present in the soil, cannot be interpreted directly in terms of plant growth. 
The phosphorus available to plants at any given time will depend upon the 
forms which occur in the soils as well as on the total quantity present. 
Certain forms are readily available to plants, whereas others are difficultly 
soluble and can be utilized to a very limited extent. As a rule only a rela­
tively small portion of the total amount of an element present in the soil
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will occur in a form available for plant growth. The importance of the 
total quantity of any plant nutrient in the soil lies in the fact that it all 
serves as a reservoir from which future plant needs may be satisfied, at 
least partially.. Unavailable forms of potassium, phosphorus and nitrogen 
in soils slowly change into available forms, but the total quantity present 
limits the amount which can become available to plants. If the entire 
quantity of phosphorus is small, as it is in the sandy soils of Franklin 
County, the soil cannot supply the element to plants in adequate amounts 
for long periods regardless of the rapidity with which it is released from un­
available forms.
The total content of nitrogen varies among the soil types just as much 
as does phosphorus, ranging from 720 pounds per acre in Dickinson loamy 
fine sand to 8,600 pounds in Wabash silt loam. The range in nitrogen con­
tent from the highest amount to the lowest is much greater than that in 
phosphorus content, both numerically and proportionally. Wabash silt 
loam contains about 12 times as much nitrogen as does Dickinson loamy 
fine sand, whereas the Bremer loam had about 6.5 times as much phos­
phorus as the sandy soil. It will be noted that Dickinson loamy fine sand 
is low in all of plant nutrients, as is characteristic of very sandy soils.
In general the trend in nitrogen contents among the soil types is 
similar to that of phosphorus. Soils with slow natural drainage contain 
much more nitrogen than do those that are well-drained. The Wabash 
soils are the highest in nitrogen content, sometimes containing twice as 
much as do the well-drained, medium-textured soils of the uplands. All 
of the soils of the poorly drained groups contain more than 5,000 pounds 
of nitrogen per acre in their plow layers, whereas the sandy soils all have 
less than half as much. The contents of nitrogen and organic carbon are 
closely parallel as can be seen in table 8.
The soils of Franklin County contain rather large quantities of nitro­
gen as compared to those of the United States as a whole, but the amounts 
present in most of the soils should be maintained at present levels or in­
creased if the soils are to be kept as productive as they now are. The 
nitrogen content of the sandier soils and of some of the other well-drained 
soil types are now lower than they should be for most profitable crop pro­
duction if good rotations are followed. The soils with slow natural drain­
age, as a group, do not now need additional quantities of nitrogen to keep 
them productive. On the light-colored and the sandy soils, especially, the 
additions of barnyard manure or the plowing under of green manure crops 
should be practiced in order to increase the amounts of nitrogen and humus 
present. All of the well drained types should receive additions of organic 
matter in some form so as to maintain the content of humus and of 
nitrogen.
The amounts of organic carbon cover a wider range numerically than 
does nitrogen, but the proportion between the highest and the lowest is 
about the same. Wabash silt loam, with 97,790 pounds of organic carbon 
per acre, has slightly more than 12 times as much as Dickinson loamy fine 
sand, with 7,717 pounds per acre furrow slice. The amounts of organic
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carbon and of nitrogen present in the soil are very closely parallel, since 
both elements occur in the organic matter. A  few soils contain carbon in 
the form of inorganic carbonates in the surface layers as well as in the 
form of organic matter. Soils which have naturally restricted drainage 
usually contain more organic carbon than do lighter textured and better 
drained soils.
Among the members of the Prairie group, soil color is directly related 
to the content of organic carbon. The larger quantities of carbon in the 
poorly drained soils like the Webster, Wabash and Clyde as compared to 
the Carrington, Clarion and Waukesha are reflected in the darker colors 
of the former soils. Plants grow more luxuriantly and the residues decay 
more slowly in the soils with restricted drainage in this climatic region. 
The difference in color between the dark-colored Prairie soils and the lighter 
colored timbered soils of Franklin County is in part a reflection of dif­
ferences in the contents of organic matter. The nature of the organic 
matter in the soil under the two different types of vegetation may also be 
different.
Inorganic carbon, present in the form of carbonates, occurred in the 
plow layers of only three different soil types, Webster loam, Wabash loam 
and Webster silty clay loam. It is commonly present in the surface layers 
of the Webster sdils but does not usually occur in the Wabash. The Wabash 
soils found in Franklin County have received sediments washed down 
from highly calcareous glacial till, however, and under the conditions of 
poor drainage, the lime has not been removed.
In addition to the soils which contain carbonates in the plow layer, 
there are a number which are neutral in reaction. This is brought out in 
the column labelled “Limestone requirement” which represents the pounds 
of limestone required to neutralize the acidity of the plow layer. The 
lime requirements given are only meant to be generally indicative and can­
not be applied directly to a given field. I f  a field is occupied by Carrington 
silt loam, for example, it is likely that the soil will be acid and that some 
lime could be applied with benefit, but because of variations in lime re­
quirement which may occur within a soil type, the amounts of lime needed 
should be determined before any is applied. Applications should then be 
made only according to the amounts needed in the various parts of the field.
Subsurface and subsoil layers
The contents of phosphorus, nitrogen, organic carbon and inorganic 
carbon as well as limestone requirement are presented for the two lower 
layers sampled in tables 4 and 5. These have been calculated to pounds per 
acre, assuming that the layer between 6% — 20 inches would weigh 4 
million pounds and that the one between 20-40 inches would weigh 6 mil­
lion pounds per acre.
The lower layers of a soil usually have less influence upon plant growth 
than does the surface because of the relative distribution of plant roots, 
The roots of the ordinary field crops are usually concentrated in the upper 
8 or 12 inches of the soil, although a few go down as far as 4 or 5 feet in 
most soils. The deeper layers of the soil may influence the growth of
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TABLE 4. TOTAL CONTENTS OF PLANT NUTRIENTS AND LIME REQUIRE­
MENT OF SOIL TYPES IN FRANKLIN COUNTY. POUNDS PER ACRE IN LAYER 
BETWEEN 6%-20 INCHES, ESTIMATED WEIGHT—4 MILLION POUNDS.
Soil I
No. 1 Soil type
Phos­
phorus
Nitro­
gen
Organic
carbon
In­
organic
carbon
Limestone
require­
ment
Well-drained soils, dark colored
138 1 
150 1 
253
1 J
1320 2960 15598 2UUU
Clarion loam, rolling phase .... 
n]ai»inn sandy loam ............
1347
1239
2880
2320
34525
31851
2000
3000
2181 3040 28251 3000
83^
3
120 
204 
60 i 
75 
199 
249 
108 
126
daviHngtnn silt loam .............. 1804 4480 51267 3000
821 2120 26751 2000
2208 5440 58685 1000
1562 3840 45603 37352
2046 4480 54376 2000
1912 4000 47340 6000
Dickinson sandy loam ............ 996 1920 16634 5000
Dickinson loamy fine sand .... 
O’Npill loam ......................
1131
1966
1760
4240
22579
49958
4000
1000
O’Neill sandy loam ................ 1642 2460 12271 .......
Well-drained soils, light colored
163
32
65
2074 2400 22906 0
1562 4160 44504 0
Lindley loam .......................... 1158 1760 15162 3000
Soils with slow natural drainage
107
55
198
85
43
12
109
258
254
48
49 
26
111
Webster silty clay loam ......... 1696 3120 46086 0
Wehstfvr loam .................. 2154 5440 74437 4849 0
Floyd silt loam .................... 2236 7200 78046 5000
2586 4400 56102 16927 0
Bremer silty clay loam ........... 2329 10160 147530 2000
Rrp.mp.r loam ...................... 2316 8320 109843 2000
2128 3040 57248 18126 0
2936 6400 74925 340 0
Rpnoit, loam .............................. 3070 7120 88463 0
Wabash silty clay loam ......... 2747 8220 122878 1000
Wabash loam ............... ......... 2288 5360 80658 22531 0
Wabash silt loam ............... 2504 8800 121799 1000
Lamoure silty clay loam ....... 2100 5680 80391 0
plants, however, either by means of their chemical composition or their 
physical constitution. The effects of very heavy subsoil layers or of gravel 
beneath the profile are too well known to need discussion. The chemical 
effects of the subsoil layers are less well known, but plants may utilize 
certain mineral elements such as calcium and phosphorus from the lower 
layers of the soil.
The contents of nitrogen and organic carbon normally decrease with 
increasing depth in the profiles of Prairie soils. These changes are clearly 
brought out by the data in the tables when it is remembered that the 
amount of nitrogen in the second layer should be twice as large as that in 
the first layer, since twice as much soil material is represented.
Many of the soils which are slightly acid at the surface are neutral 
or even alkaline in reaction in the lower portions. In general, the Clarion, 
Webster, Fargo and Lamoure soils will be calcareous in the lower parts of 
their profiles. Tama, Carrington, Floyd and Waukesha soils are seldom cal­
careous within a 4 or 5-foot section. Soils like the Bremer and Wabash are
FRANKLIN COUNTY SOILS 57
TABLE 5. TOTAL CONTENTS OF PLANT NUTRIENTS AND LIME REQUIRE­
MENT OF SOIL TYPES IN FRANKLIN COUNTY. POUNDS PER ACRE IN LAYER 
BETWEEN 20-40 INCHES, ESTIMATED WEIGHT- 6  MILLION POUNDS
Soil
No. Soil type Phos­phorus Nitrogen
Organic
carbon
In­
organic
carbon
Limestone
require­
ment
Well-drained soils, dark colored
138
150
253
1
83
3
120
204
60
75
199
249
108
126
Clarion loam ..........
Clarion loam, rolling phase .....
Clarion sandy loam ......
[ Carrington loam .......................
j Carrington silt loam ................
Carrington sandy loam ............
Tama silt loam .............
Dodgeville silt loam ..
Waukesha loam ........
Waukesha silt loam ........
Dickinson sandy loam 
Dickinson loamy fine sand
O’Neill loam .......
O’Neill sandy loam
2544
1899
1495
2181
2343
3354
2544
2100
2343
1171
1697
2463
1373
2040
2520
2400
3120
2880
3600
2880
3000
3600
600
2520
2400
960
49985
27815
8590
30842
25606
37878
36896
31905
36078
7853
23970
25933
12271
2000
2000
3000
3000
2000
2000
1000
1000
7000
1000
5000
Well-drained soils, light colored
163
32
65
r ayette silt loam .
Lindley silt loam ..........
Lindley loam
3717
2139
2343
20*0
3000
1320
w M
31496
14316
66179 0
0
2000
Soils with slow natural drainage
1UY
55
198
85
43
12
109
258
254
48
49 
26
111
Webster silty clay loam .
Webster loam .....
Floyd silt loam ...............
Clyde silty clay loam ............
Bremer silty clay loam . 
Bremer loarp ..
Fargo silty clay loam .............
Benoit silty clay loam
Benoit loam ...........
Wabash silty clay loam . 
Wabash loam .. .
Wabash silt loam .
Lamoure silty clay loam
2586
3192
2505
2667
2424
1616
3150
3273
3474
3069
3474
2463
2907
1920
2880
3720
1680
7440
4920
1560
2520
3720
6360
5760
7560
5160
32435
48344
46386
19335
125905
76647
31465
31864
52685
103489
108778
108643
80991
12396
113496
2880
101312
28757
33735
0
0
5000
0
0
1000
0
0
0
1000
0
0
0
seldom alkaline as they occur about the state, but they may sometimes 
contain lime in Franklin County. The light-colored Lindley and Fayette 
soils in Franklin County may contain lime in the lower layers, particularly 
where the soils are found on steep slopes.
If  the surface layers of the soil are acid but lime is present in the 
deeper ones, smaller applications of limestone are necessary for the success­
ful growing of legumes. Light applications will permit the legume to 
establish itself and develop a root system so that it can feed upon lime in 
the deeper portions of the soil. I f  the layers of the soil down to 30 or 40 
inches have appreciable lime requirements, however, enough limestone 
must be applied to take care of the needs of the crop.
FIELD EXPERIMENTS
Trials of different treatments on experimental plots or fields have long 
been used as a means of finding out what might be needed to make soils 
more productive. This method is perhaps much older than is the use of 
chemical analyses of samples of soil to try to discover deficiencies. It will
5b SOIL SURVEY OF IOWA
continue to be important for a long time to come, since complete interpre­
tation of the results of chemical analyses in terms of plant growth would 
require a complete knowledge of the nature of both plants and soils. Oui 
knowledge of plants and soils is still incomplete, and because of their com­
plexity, it tends to grow rather slowly.
No field experiments have been located in Franklin County, but trials 
with fertilizers, manure and lime have been carried on in nearby areas. 
Data from a number of these fields are presented here, since the results 
obtained on Clarion loam in Winnebago County, for example, are also ap­
plicable to that soil type in Franklin County. In those instances where the 
soil type occurs over as wide a geographic range as does the Tama silt loam, 
fields have been selected which lie near Franklin County, so that conditions 
would be comparable.
The results of field experiments on four soil types, Clarion loam, 
Webster silty clay loam, Carrington loam and Tama silt loam, representing 
about 65 percent of the total area of the county, are presented and dis­
cussed. Data are given in the form of summary tables and as records from 
particular fields during the time they have been in operation. The sum­
marized figures were taken from records of two or more fields and repre­
sent the average yields of crops and the increases following treatment, 
whereas the yearly records give some indication of the fluctuations which 
may occur as a result of the influences of external factors such as climate.
Before discussing the results obtained in the trials with fertilizers 
and lime, the methods followed in the experiments will be described briefly: 
Arrangements are made with the owner of a field to establish a series of 
plots upon an area of a certain soil type, the area selected being representa­
tive of the type as to profile characteristics, topography, drainage and other 
physical factors. Iron stakes, driven below plow depth in the fence rows, 
are used as permanent markers to locate the outside boundaries of a series 
of plots and temporary wooden markers indicate individual plots. The 
field is operated as a unit in the usual manner by the owner-operator or 
tenant, and the plots receive no special handling except the applications of 
manure, fertilizer and lime. The applications of manure, lime and various 
commercial fertilizers are made by a field man from the Iowa Agricultural 
Experiment Station, who inspects the field at intervals during the growing 
season to make a record of the condition of the crop, damage that may fol­
low from hail or insects, etc. He also harvests and weighs the crop and 
records the yields. Actual yields in pounds obtained from a plot are re­
calculated on the basis of bushels or tons per acre.
The experiments include trials with manure, limestone, rock phos­
phate, superphosphate, muriate of potash and mixed fertilizers (also called 
complete fertilizers). On the older fields, two series of plots were estab­
lished, in one of which manure was not used. In tne newer fields and in 
one series of plots on the older fields, the application of manure is con 
sidered a basic treatment and is made to all plots except the checks. Lime­
stone alone, or limestone plus commercial fertilizer is then added to the 
manure for application to particular plots. Nine plots were used in the
FRANKLIN COUNTY SOILS 59
series in the newer fields and 13 plots in the older fields, three plots in 
each group received no treatment and were used as checks.
In the unmanured plots in the older fields, the additions of organic 
matter consisted of the crop residues left after harvest. Where manure 
was used, it was applied at the rate of 8 tons per acre once during a period 
of 4 years, the length of the common rotations. The lime requirement was 
also determined once during each 4-year period, and enough limestone was 
applied to neutralize the acidity.
Rock phosphate was applied at the rate of 1 ton per acre once during 
each 4-yeai period prior to 1925, when the rate of application was reduced 
to 1,000 pounds once in the rotation. Since 19^2 the rate of application 
has been reduced to 500 pounds per acre. Superphosphate (16 per­
cent P2 Og) was applied at the rate of 200 pounds per acre in 3 years out of 
every 4 until 1924, when the application was reduced to 150 pounds. Since 
1929 an equivalent amount of 20-percent superphosphate (120 pounds per 
acre) has been substituted.
Mixed commercial fertilizer, consisting of a 2-8-2 mixture6, was ap­
plied in the earlier experiments at the rate of 300 pounds per acre annually. 
In 1923 and continuing to 1929, a 2-12-2 mixture in amounts equivalent to 
150 pounds of 16-percent superphosphate was used. In 1929 this mixture 
was replaced by a 2-12-6 mixture, applied at the same rate.
Potassium has been added in the form of the muriate at the rate of 50 
pounds per acre each of 3 years in a 4-year rotation since 1934. Prior to 
that time it had been applied at the rate of 25 pounds per acre, 3 years out 
of 4. Potash is not applied in the year that legumes are grown.
Experiments on Garion loam
The average yields obtained and the increases which followed ferti­
lizer additions on Clarion loam in north-central Iowa are presented in table 
6. These data were summarized from crops of com, oats, alfalfa, barley- 
oats and clover-timothy mixtures on fields lying in Winnebago, Hamilton 
and W right Counties. The figures for hay are less reliable than those for 
corn and oats, since the total number of crops is so much smaller.
The yield of corn was increased almost as much after the application 
of manure alone as it was when limestone, phosphate or potash was also 
added to the soil. Limestone or limestone and rock phosphate plus the 
manure did increase the yield of corn slightly more than did manure alone, 
but the additional increase was scarcely large enough to warrant the extra 
applications. Small grains and hay crops show much less response to the 
application of manure than did corn but far greater responses to lime and 
phosphate. Small grains respond especially to the additions of phosphate 
but only slightly to applications of manure plus lime. Both legumes show 
marked responses to either phosphate or lime. Alfalfa, the least acid- 
tolerant crop of the group, naturally shows the greatest increase in yield 
following the application of lime. Only two crops of alfalfa are represented 
in the table, so that the data are not conclusive in themselves, but the 
Clarion loam is generally slightly acid in the surface layers. Lime is Com-
'Figures refer to percentages o f nitrogen, phosphoric acid and potash, respeetiYely.
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monly necessary for the satisfactory growth of alfalfa, except on steep 
slopes or other sites where calcareous till is exposed. The hay crops seem­
ed to show a slight response when potash was applied, either as the muriate 
or in the mixed fertilizer, but corn and small grains did not.
The trends indicated by the summarized values in table 6 are repeated 
in the data from the Thompson field in Winnebago County. This field is 
located on Clarion loam and has been operated since 1925. Yields of crops 
from the different plots for each year from 1925 to 1938, inclusive, are 
presented in table 7.
The data given in table 7 indicate the fluctuations which may occur in 
(;rop yields because of seasonal conditions. Low yields were obtained in 
1934, a very dry year, as compared to high yields on all plots in 1938, which 
had very favorable rainfall. In some of the years, the addition of ferti­
lizers did not increase the crop yields at all; the results for 1937 serve to 
show that the application of fertilizer materials may sometimes produce 
little or no benefit if seasonal factors are unfavorable.
Corn crops showed a favorable response to the application of manure 
in all years except 1937, whereas the yields of small grains and hay were not 
increased at all by the addition of manure in many instances. The addition 
of limestone with the manure increased the yield of alfalfa very markedly 
in 1935 and 1936, and the response of the crop to phosphate was also very 
marked. The yield of small grains was increased more by the addition of 
phosphate than by either the addition of manure alone, manure plus lime­
stone or when potash was added to the mixture. The application of mixed 
fertilizers containing nitrogen, phosphorus and potash did not greatly in­
crease the yield as compared to the addition of manure plus limestone plus 
phosphate.
Experiments on Webster silty clay loam
The average yields obtained and the increases which followed fertilizer 
trials on Webster silty clay loam in two fields in Buena Vista County are 
given in table 8. Data are given for only three crops: Corn, oats and 
alfalfa. Ten crops of corn and six of oats were grown on the two fields, 
and two crops of alfalfa were produced on the Storm Lake field. A  few 
other crops, grown once or twice on one field or the other, are not reported.
Limestone was not applied to any of the plots laid out on the Webster 
silty clay loam, because the soil was calcareous. Soils which already con­
tain appreciable quantities of lime do not become more productive if ad­
ditional lime is applied.
All three different crops showed a slight response to the application of 
manure, according to the average figures, but the data presented in table 
9 indicate that the addition of organic matter decreased the yield of oats 
in some years. The average increase in the yield of corn was 4.6 bushels 
as compared to slightly more than a fourth as much or 1.2 bushels per acre 
for oats. Little significance can be attached to an average increase as 
small as 1.2 bushels per acre in the yield of oats on Webster silty clay loam. 
It seeems probable that the oats on Webster silty clay loam will not be bene­
fited by applications of manure and that it will always be subject to some
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TABLE 8. AVERAGE ACRE YIELDS OF CROPS AND INCREASE FOLLOWING 
FERTILIZER TREATMENTS ON WEBSTER SILTY CLAY LOAM.*
Treatment
Com1
Bu. per acre
Oats2
Bu. per acre
Alfalfa3 
Tons per acre
Average
yield Increase
Average
yield Increase
Average
yield Increase
Check4 ............................. 49.5 47.7
48.9
3.37
4.22Manure ............................
Manure +  rock phos-
54.1 4.6 1.2 0.85
phate .........................
Manure -f- superphos-
57.1 7.6 52.5 4.8 5.03 1.66
phate ........................
Manure +  superphos-
60.3 10.8 54.0 6.3 4.79 1.42
phate -f- potassium .....
Manure 4-' complete com-
56.2 6.7 53.1 5.4 4.72 1.35
mercial fertilizer ......... 59.2 9.8 54.8 7.1 5.17 1.80
‘Corn yields are the average of 10 crops on 2 fields.
2Oat yields are the average of 6 crops on 2 fields.
Alfalfa was harvested in 2 succeeding years on one field and the average yields are
given.
‘Average yield of all check plots for all crops grown.
*Data were summarized from records of Storm Lake field, Series I and Series III, 
Buena Vista County and Newell field, Series I, Buena Vista County.
danger of lodging after the organic matter has been added. Light applica­
tions of manure prior to the growing of corn crops would seem to be a 
more desirable practice.
The response to addition of phosphorus with the manure, either as 
superphosphate or in the form of rock phosphate, is greater than that ob­
tained from the addition of manure alone, especially with the small grains. 
The average corn yield on the plots treated with superphosphate and manure 
was 110 percent of that from the manured plot and 122 percent of that of 
the check plot. The yield of alfalfa increased appreciably after the ad­
dition of manure and was raised almost as much more by the addition of 
phosphorus.
The crop yields from the different plots on Webster silty clay loam in 
a field at Storm Lake, Iowa, are given in table 9. This field was in opera­
tion from 1918 to 1930, inclusive, having been discontinued in 1930. The 
series included one group of plots which did not receive applications of 
manure and one group which did.
The figures given in table 9 indicate some of the possible effects of 
fertilizers in particular years. The yields obtained from, the plot which 
received manure without other fertilizer were smaller than those from the 
check plot about as often as they were larger. None of the crops of oats 
was benefited by the addition of manure, and only part of the com crops 
gave increased yields. The lack of significant increases in yield following 
the addition of manure is due to the large amounts of organic matter 
originally present in Webster silty clay loam.
The tendencies which are indicated in table 9 are similar to those which 
can be found in the summarized data in table 8. Crops respond to additions 
of phosphorus but benefit very little from additions of organic matter. 
Webster silty clay loam, after the improvement of its natural drainage,
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TABLE 9 FIELD EXPERIMENT ON WEBSTER SILTY CLAY LOAM, STORM 
LAKE FIELD,* SERIES I, BUENA VISTA COUNTY.
Pl
ot
 N
o. Treatment (1)
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(7
)
1 Check .................... 73.0 54.7 48.2 45.1 0.75 51.0 22.7 40.9 50.4 54.5 3.11 3.51
2 Manure .................. 54.1 57.3 42.2 1.01 60.7 27.5 47.8 50.1 50.5 3.45 4.99
3 Manure +  super­
phosphate 
muriate of pot­
ash ....................
OCO 57.6 58.1
COÍ©CO 1.29 65.1 29.2 56.9 53.6 53.0 4.13 5.31
4 Manure +  rock 
phosphate ......... 80.6 61.1 64.2 JO bo 1.26 66.4 31.0 61.8 48.5 53.2 4.62 5.44
5 Manure +  super­
phosphate ......... 74.5 66.4 76.5 51.8 1.42 68.5 31.8 57.6 58.4 51.7 4.12 5.37
6 Manure -f- com­
plete commercial 
fertilizer ............. 82.0 61.1 80.0 43.8 1.431 66.8 33.9 60.7 52.8 52.5 4.56 5.78
7 Check .................... 70.0 71.5 66.61 40.9 1.10 55.8 34.0 44.5 48.5 54.5 3.88 4.08
9 Superphosphate +  
muriate of 
potash ................ 76.0 70.1 67.2141.1 1.25I 70.7 35.7 64.4 52.8 51.2 5.08 5.54
10 Rock phosphate .... 79.0 70.4 76.2 41.6 1.20 63.2 27.4 52.8 50.1 54.5 4.60 4.93
11 Superphosphate .... 73.0 64.0| 76.2] 45.5 1.231 63.1 31.1 58.2 49.6 47.0 4.81 5.56
12 Complete com- _ 
mercial fertilizer 85.1 67.5 76.2143.8 1.13! 61.3 27.2 58.1 43.5 61.9 4.45 5.07
13 Check .................... 79.0 67.51 67.71 39.7 0.86 51.9 23.1 41.6 34.9 49.5 2.52 3.13
(1) Soil basic in reaction; no limestone needed or applied. 
i(2) Oats lodged badly although no manure added until 1919.
(3) Superphosphate and muriate of potash (50 pounds per acre) applied to plots 3 and 
9 in 1922.
(4) Hogs damaged crop and reduced yield.
((5) Early frost left com very chaffy and light; practically none was marketable.
(6) Total of three cuttings. . . . .
(7) Field was flooded in 1930 and covered with several inches of sediment. Series dis­
continued.
* The Storm Lake field, Series I, was established in 1917 on the J. T. Edson farm, near 
Storm Lake, in Buena Vista County. It was located in the NE % of the SE M of 
Section 12, T. 90 N. R. 37 W., Hayes Township.
is one of the better soil types in Franklin County. The content of organic 
matter and the various plant nutrients is relatively high, so that additions, 
at least for the present, will not be very profitable.
Experiments on Tama silt loam
The average acre-yields of crops and the increases which followed fer­
tilizer treatments on Tama silt loam in two fields in northeast Iowa are 
given in table 10. Data were summarized for crops of com, oats, red clover 
and clover-timothy mixtures on fields in Blackhawk and Grundy Counties. 
Figures for the yields of corn and oats are somewhat more reliable than 
those for hay crops.
As in the trials with fertilizers and manure on Clarion loam, yields of 
corn on the Tama silt loam were increased appreciably after the application 
of manure, whereas those of oats and legumes were not as greatly affected. 
Oats seem to respond slightly to the addition of manure, but the increase 
in yield is only about half as large as it is when phosphate or lime is also
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TABLE 10. AVERAGE ACRE YIELDS OF CROPS AND INCREASE FOLLOWING 
FERTILIZER TREATMENTS ON TAMA SILT LOAM.*
Treatment
Com 1
Bu. per acre
Oats 2
Bu. per acre
Clover and 
Timothy3 
Tons per acre
Red Clover4 
Tons per acre
Aver-
agè
yield
In­
crease
Aver­
age
yield
In­
crease
Aver­
age
yield
In­
crease
Aver­
age
yield
In­
crease
Check5 ................
Manure........
53.3
59.9 6.6
46.0
49.3 3.3
1.97
2.05 0.08
1.31
1.37 0.06Manure +  lime ...... 62.9 9.6 53.7 7.7 2.22 0.24 1.61 0.30Manure +  lime +  
rock phosphate ..... 61.5 8.2 52.5 6.5 2.39 0.42 1.80 0.49Manure +  lime +  
superphosphate ..... 63.5 10.2 52.1 6.1 2.71 0.74 2 21 0 90Manure 4- lime +  
complete com­
mercial fertilizer .... 62.6 9.3 54.5 8.5 2.68 0.71 2.15 1 0.84
1 Corn yields are the average of 15 crops on 2 fields.
3 Oat yields are the average of 8 crops on 2 fields.
*Clover and timothy yields represent the average from 3 crops on 2 fields.
4 Red clover yields represent the average from 2 crops on 2 fields.
Average yield of all check plots for all crops grown.
field' Series O ;Blackhawk c < %
added. The yields of the legume crops following application of manure are 
about what they were on the check plots, but the addition of lime plus 
manure increased the yields about 20 percent. Yields of all crops were in­
creased from 16 to 22 percent when lime and manure were added.
Legumes, which responded most markedly to lime, also showed the 
gieatest responses when phosphorus was applied. The maximum increase, 
one of 62 percent in the yield of clover, was obtained when limestone plus 
superphosphate plus manure were added. Corn yields were also increased 
nearly 20 percent by this same treatment. The largest increase in the yield 
of oats followed additions of manure plus limestone plus complete fertilizer, 
although the yield obtained was not much greater than it was after appli­
cation of manure plus limestone.
The crop yields from each of the individual plots on Tama silt loam in 
a field in Grundy County are presented in table 11. This field is located 
near Grundy Center and has been operated since 1926. Data are given for 
the period from 1926 to 1938, inclusive.
The fluctuations in yield from one year to the next and the variations 
jn the effects of fertilizer applications are brought out in table 11. For 
example increases in the yield of corn followed the application of manure 
in most years, but occasionally the yields, on the manured plots were no 
larger than those from the checks. The yields of clover and timothy in 1938 
were nearly twice as large as were the yields of red clover alone on the 
corresponding plots in 1929. Aside from the variations in yield due to 
seasonal factors, the results given in table 11 indicate the same general 
trends as those found in table 10.
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TABLE, 11 FIELD EXPERIMENT ON TAMA SILT LOAM, GRUNDY CENTER 
AA FIELD,* SERIES I, GRUNDY COUNTY.
(1)
(2)
<B)
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47.91 60.5 57.6 36.41 66.4 3.00
49.9 70.0 71.1 40.8 77.1 3.36
50.2 67.1 72.1 40.91 88.6 3.39
47.4 66.0 68.2 39.7 71.5 3.59
41.4 50.0| .... 65.7 30.2 66.4
49.1 65.3 68.2 41.1 68.1 4.27
45.8 65.8 71.7 40.6 76.0 4.14
44.8 66.3 70.1 46.9 76.0 4.31
[45.9 58.2 1 65.91 35.1 60.61 ....
Very uneven stand on all fertilized plots.
First cutting only.
Oats poor due to drouth. Pastured.
Drouth damaged com.
Oats down badly on plots 4, 6, 7 and 8.
Total of 2 cuttings. u  • f
The Grundy Center field was established in the spring of 1925 
Robert Plager 5V2 miles west of Grundy Center in NW % of NE % 
N. R. 17 W., Palmero Township.
on the farm of 
of Sec. 18, T. 87
Experiments on Carrington loam
The average yields of crops and the increases which followed fertilizer 
trials on Carrington loam in northeast Iowa are given in table 12. These 
data were summarized from the records obtained on five fields located in 
Hardin, Bremer and Buchanan Counties. Corn, oats, clover and alfalfa 
are the crops represented.
The figures given in table 12 represent larger numbers of individual 
crops than those obtained on any of the other soil types. It happens that 
more experimental fields were located on Carrington loam near Franklin 
County, and the data obtained are therefore somewhat more comprehensive.
On the whole, increases in yields of crops following treatment were 
larger on the Carrington loam than they were on any of the other three 
soil types. The yields of com, oats and clover were increased approximately 
20 percent by the addition of manure alone, and the alfalfa yield was in­
creased even more. Small additional increases in the yields of corn and 
oats followed the application of limestone plus manure, and this same 
treatment doubled the yield of alfalfa.
Increases in the yields of all crops were obtained when rock phosphate, 
superphosphate or mixed fertilizer was applied in addition to manure and 
lime. The yield increase is marked with oats where the maximum amounted 
to a little more than 145 percent of the check plot yield. There is very little
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TABLE 12. AVERAGE ACRE YIELDS OF CROPS AND INCREASE FOLLOWING 
FERTILIZER TREATMENTS ON CARRINGTON LOAM.*
Treatment
Com 1
Bu. per acre
Oats2
Bu. per acre
Clover3 
Tons per acre
Alfalfa4 
Tons per acre
Aver­
age
yield
In­
crease
Aver­
age
yield
In­
crease
Aver­
age
yield
In­
crease
Aver­
age
yield
In­
crease
Check5 .................. .....
Manure ........................
I  44.6 
52.7 8.1
41.2
50.2 9.0
1.25
1.54 6.29
1.14
1.78 0.64
Manure +  lime ......... 56.0 11.4 51.5 10.3 1.62 0.37 2.52 1.38
Manure +  lime +  
rock phosphate ....- 56.7 12.1 53.4 12.2 1.96 0.71 2.85 1.71
Manure 4- lime +  
superphosphate ..... 1 57,6 13.0 60.6 19.4 2.16 0.91 2.96 1.82Manure +  lime +  
complete com­
mercial fertilizer .. 58.1 13.5 59.9 18.7 2.15 0.90 2.86 1.72
1 Com yields are the average of 34 crops on 5 fields.
* Oat yields are the average of 22 crops on 5 fields.
4 Clover yields represent the average from 14 crops on 5 fields.
4 Alfalfa represents the average from 13 crops on 3 fields.
0 Average yield of all check plots for all crops grown.
*Data were summarized from records of Eldora field, Series 100 and Series 200, Har­
din County; Independence field, Series II, Buchanan County; and Waverly field II, Series 
I and Series II, Bremer County.
difference in the yield of com on Carrington loam when rock phosphate, 
superphosphate or mixed fertilizer was applied, and the relative increases 
in the yields of the legumes are only slightly different. The yield of oats 
after the addition of superphosphate or mixed fertilizer, however, is 
distinctly higher than it was after any other treatment.
The increased yields of legumes following the addition of lime or of 
some form of phosphorus are especially striking. Clover yields were in­
creased from 1.25 tons to as much as 2.16 tons per acre, whereas alfalfa 
crops were more than doubled.
The yields of different crops obtained on the Carrington loam in 
Waverly field No. II, Bremer County, are given in table 13. This field is 
one of the older ones and has been in operation since 1918. The series of 
plots originally laid out include a group which have received commercial 
fertilizer and lime without the addition of manure.
The large range in yields which may occur in different years on the 
same plot is well illustrated in table 13. The yield of com on the plot receiv­
ing manure, limestone and superphosphate ranges from 35.4 bushels to 
98.6 bushels per acre. Other fluctuations which are proportionately as 
large can be found among the crops of alfalfa. The effect of any soil treat­
ment upon the succeeding crop depends not only upon the soil, the crop and 
the treatment but also upon external factors such as climate. Long-time 
averages given in summary tables indicate the results that a farmer can ex­
pect to obtain over a period of time; they cannot tell exactly what will 
happen in any given season.
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M AN  AGEMENT OF SOILS IN FRANKLIN COUNTY
Satisfactory crop yields are now obtained on much of the farm land 
in Franklin County, but more profitable returns would result in many in­
stances from improved soil management. Most of the soils, being members 
of the dark-colored, Prairie group, are relatively fertile and productive. 
Careful management will maintain these soils at their present levels of 
productivity or increase their capacities to produce. Good soil manage­
ment is essential on the lighter textured or more rolling and less fertile soils 
of the county if they are to remain in production.
A  few of the soil types, such as the Dickinson loamy fine sand, Lindiey 
sandy loam and Dickinson sandy loam, which are light in texture, have 
low water-holding capacities and are low in plant nutrients. Long rotations, 
special care in tillage operations and extra additions of organic matter are 
needed if these light-textured soils are to be productive. Wherever it is 
possible, they should be retired from cultivation to pasture or trees. At 
the other extreme, there are the heavy-textured soil types with restricted 
drainage which receive and retain too much water under natural conditions 
but are very fertile. Artificial improvement of drainage is the first step 
jn improving the productivity of these soil types; after that has been ac­
complished, the soils will produce-excellent crops. Even on these soils, how­
ever, careful management, including the use of good rotations, additions of 
Jime or fertilizer when necessary and proper tillage, will bring about 
greater crop yields over a period of time.
Inasmuch as problems of soil management arise continually on farms 
today and must be met by the farmer right at that time, various practices 
will be discussed in this section with particular reference to Franklin 
County. These recommendations and discussions are based upon talks with 
farmers regarding their most successful practices, on observations made 
during the time of the survey and on the results obtained in field and labora­
tory studies. The treatments which are suggested may be put into opera­
tion on any average farm with a minimum of difficulty and the assurance 
of satisfactory results under anything like normal seasonal conditions. The 
different phases of soil management discussed include: Crop Rotations, 
Drainage, Maintaining Organic Matter, Tillage and Erosion Control, Lim­
ing, Use of Commercial Fertilizer and the special problems connected with 
farming Peat and “Alkali” soils.
CROP ROTATIONS
The value of crop rotations is now generally recognized as a means of 
maintaining yields. Even such simple rotations as the alternating of com  
and oats on the land results in better yields of both crops than are obtained 
if one crop is grown continuously. There is a tendency, however, to grow 
certain crops which have a high cash value, as does com, more often than 
is desirable in a rotation. The continuous growing of any intertilled crop 
on the land will eventually result in the lowering of the content of organic 
matter and plant nutrients and the gradual deterioration of soil structure. 
There are certain other types of crops, notably some legumes and the 
grasses, which have a beneficial effect upon such properties of the soil as
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structure and leave it in better condition for succeeding crops even though 
they themselves may not bring in as large a cash return.
No one rotation will be generally adaptable to all of the soils in Frank­
lin County or even to all areas of one soil type as it occurs in different 
farms. Crop rotations have to be adapted to fit the needs of a farm unit 
as well as to bring about the greatest returns from a given soil type. 
Lighter colored or sandy soils, for example, where they are being culti­
vated, will require large applications of organic matter and longer rota­
tions with less corn than will the heavy soil types such as the Webster and 
Fargo soils. Com can be grown quite often on soils like the Webster silty 
clay loam, but even in such soils the structure will slowly deteriorate un­
less close-growing crops are included in the rotation. The dark-colored, 
well-drained soil types will be intermediate between the poorly drained 
soils and the sandy or light-colored soils. Crop rotations can include more 
corn than they should on the sandy soils and less than on the heavy soils.
No rotation experiments have been carried out in Franklin County, 
but some rotations may be suggested that will prove of value on the dif­
ferent soil types in the county. Rotations cannot, of course, be followed 
strictly but must be developed to fit the particular farm conditions with­
in any operating unit. The following are suggested rotations:
Rotations for flat to gently undulating land
1.
First year—Corn 
Second year—Soybeans 
Third year—Com 
Fourth year—Small grain 
Fifth year—Mixed hay*
Sixth year—Mixed hay
*Mixed hay is meant to
Six-year rotations
First year—Com 
Second year—Soybeans or com 
Third year— Small grain 
Fourth year—Mixed hay*
Fifth year—Hay or pasture 
Sixth year—Hay or pasture 
include all legume and grass mixtures.
2. Five-year rotations
First year—Com 
Second year—Corn 
Third year—Small grain 
Fourth year—Winter wheat 
Fifth year—Mixed hay
First year—Corn 
Second year— Soybeans or com 
Third year—Small grain 
Fourth year—Mixed hay 
Fifth year—Hay or pasture
3. Four-year rotations
First year—Com First year Com
Second year—Com Second year Soybeans
Third year—Small grain Third year—Small grain
Fourth year—Clover Fourth year—Clover
First year—Com 
Second year—Oats (with clover)
Third year—Red clover
Fourth year—Wheat (with sweet clover)
4. Three-year rotations
First year—Com First year Com
Second year— Small grain Second year—Com
Third year—Mixed hay Third year—Oats (with sweet clover)
First year—Com
Second year— Small grain (with sweet clover)
Third year— Sweet clover (This may be used for pasture or as
a green manure crop.)
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Rotations for more rolling or lighter textured soils
1. Six-year rotation 
First year—Com 
Second year— Small grain 
Third year-—Mixed hay 
Fourth year—Hay or rotation pasture 
Fifth year—Rotation pasture 
Sixth year—Rotation pasture
2. Five-year rotations
First year—Corn 
Second year—Small grain 
Third year—Mixed hay 
Fourth year—Hay or pasture 
Fifth year—Pasture
First year—Com 
Second year—Small grain 
Third year—Winter wheat 
Fourth year—Mixed hay 
Fifth year—Pasture
3. Four-year rotation 
First year—Corn
Second year—Small grain (with seeding) 
Third year—Mixed hay 
Fourth year—Pasture or hay
4. Three-year rotation 
First year—Com
Second year—Small grain (with sweet clover)
Third year—Sweet clover (This may be used for pasture or plowed
under as a green manure crop.)
DRAINAGE
Slightly more than a third of the area of Franklin County consists of 
soils with restricted natural drainage, and perhaps 10 percent is still un­
tiled. Artificial improvement of drainage was the first step in preparing 
many of the soils for cultivation; the undrained areas are still largely used 
for pasture. When they are cultivated, crop yields are not very satisfactory. 
Soils such as the Webster silty clay loam or Clyde silt loam are not very pro­
ductive before they are drained but afterwards they are some of the best 
soils in the county.
The soil types which needed improvement of drainage have been 
listed together and discussed as a group under the heading, “ Soils having 
slow natural drainage,” in one of the earlier sections of this report. These 
soils include members of the Webster, Clyde and Floyd series of the up­
lands; the Bremer, Benoit and Fargo series on terraces and the Wabash 
and Lamoure series in the bottomlands. The areas of peat and muck are 
also included in this group.
The poorly drained soils which occur in the uplands or on terraces that 
are well above overflow can be drained more readily than can the soils of 
the bottomlands. Wabash and Lamoure soils are very difficult to drain 
in most instances, because they occupy the flood plains of the larger streams 
where the water table is relatively high and where they are subject to 
overflow. In some cases the stream channels have been deepened by dredg­
ing or have been straightened by the cutting of new ditches, but such 
measures, while improving drainage in portions of the flood plains cannot 
improve it sufficiently in all parts. Where the Wabash and Lamoure soils
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are being cultivated, the crops are subject to flood damage. Artificial im­
provement of drainage is consequently more feasible in the soils of the up­
lands and the terraces than in the stream bottoms.
Drainage districts have been established in many parts of the western 
half of the county where large areas of Webster soils occur and where the 
relief is slight. Large open ditches have been dug or large concrete tile 
installed to carry away the drainage water from the laterals which reach 
back to almost every farm. Perhaps 70,000 acres which could not be culti­
vated before the establishment of the districts and the installation of the 
main channels have now been reclaimed. These soils are as productive as 
any in the region.
Tile have also been laid to drain local spots or areas by a number of 
farmers who live outside of the drainage districts. Some of the bodies of 
Clyde soils in the eastern half of the county have been tiled to remove sur­
plus water, but the use of tile is not nearly as general in these soils as it is 
in the Webster soils. The improvement of the natural drainage of the Clyde 
soils has not been adequate in many instances.
Many of the fields in the western half of the county show evidences of 
inadequate drainage in wet years. This is especially true where the tile has 
been in operation for a long period of time and where the land has been 
rather steadily cropped to corn. In some fields not enough tile lines were 
laid to drain the land adequately, and the crops suffer in the wetter years. 
Some tile drains have been laid poorly so that they are now partially filled 
with silt and no longer carry as much water as they could. Where not 
enough tile has been laid or where the tile is partially filled with soil 
materials, laying of additional tile and the cleaning out and re-laying of the 
old one are the necessary corrective measures. In fields which were tiled 
long ago and where the soil structure has become less porous because of the 
continuous cropping, tile do not draw as they once did, and deep-rooted or 
close-growing crops, such as sweet clover and grasses, would help to im­
prove the drainage.
Artificial drainage is expensive, but it is necessary if some lands are 
to be cultivated successfully. Care should be exercised in the selection 
of lands to be drained so that the soils will be productive enough after im­
provement of drainage to warrant the original cost.
MAINTAINING ORGANIC MATTER
The soils of Franklin County, as a group, contain rather large quanti­
ties of organic matter, as is indicated by the dark color of their surface 
horizons. The soil types with slow natural drainage contain much larger 
amounts than do the well-drained soils of intermediate texture and more 
than twice as much organic matter as is found in the sandier soils. The 
light-colored group of soils, including the Fayette silt loam and the Lindley 
series, are somewhat lower in organic matter than are the Prairie soils and 
their poorly drained associates, but they occupy only 8.7 square miles in 
Franklin County. Organic matter is especially important, since it serves 
as the storehouse for nitrogen used in plant growth, has a marked effect up­
on the physical condition of the soil and its permeability to rain water, con-
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tains appreciable quantities of phosphorus and smaller amounts of the other 
mineral elements used by plants and is an energy source for 
microorganisms.
Under natural conditions, after a soil has reached the stage of the 
development of the soil profile, the additions of organic matter from the 
native plants just balance the amounts decomposed each year. If, then, the 
soil is cultivated and corn is grown, let us say, this balance is destroyed; 
less organic matter is now being added than formerly and more is decom­
posed each year. The more intensive the cropping and cultivation, the 
more rapid are the decreases in this important constituent. If the soils 
are to be kept at or near their greatest productivity, therefore, more organic 
matter must be added than the residues of crops.
Additions of organic matter can be made in the form of barnyard 
manure, by the plowing under of green manure crops, by the growing of 
grasses and by the plowing under of crop residues. The plowing under of 
crop residues will help to maintain the supply of humus in the soil, although 
it will not replenish it. Practices such as the burning of cornstalks, for ex­
ample, are therefore not desirable except where insect pests or diseases are 
present. The use of barnyard manure or green manure crops and the keep­
ing of the land in grasses for periods of time are necessary practices in 
maintaining the organic matter content of the soil.
Farm manure is one of the more valuable forms in which organic mat­
ter can be added to soils. On livestock farms, where considerable quantities 
of manure are available, the organic matter supply in the soil can be re­
plenished to a large extent by the conservation and proper use of the barn­
yard manure. Too often, manure is not well-handled and loses much of its 
value before it is added to the soil. The use of large quantities of bedding 
to absorb the urine, storage of manure where it will be kept wet but will 
not be exposed to leaching by rain water and plowing under as soon as 
possible after adding it to the soil are precautions that should be taken 
if the maximum benefit is to be derived. The value of applications of 
manure is indicated in the field experiments reported in a previous 
section of the report. Larger increases in crop yields, particularly of 
corn, were obtained on Tama silt loam, Clarion loam and Carrington loam 
by the addition of manure alone than were obtained by any other single 
treatment.
Heavier soil types with restricted drainage, like the Webster silty clay 
loam or the Wabash silt loam, do not require large applications of manure at 
the present time. They are relatively high in their contents of organic 
matter and nitrogen, and if additional organic matter is supplied in large 
quantities, small grain crops are apt to be damaged by lodging. The farm  
manure is perhaps more valuable when applied to the well-drained soils 
and to the lighter textured soil types, since there will seldom be enough of 
it to cover all of the land with adequate applications. The growing of 
legumes and the plowing under of green manures and crop residues will, for 
the time being, maintain the content of organic matter in the poorly drained 
soil at a high enough level. With the passage of time larger applications of 
organic matter will become necessary.
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The light-colored and sandy soils, where they are being cultivated, 
are more in need of the applications of manure than are any of the other 
soil types. The additions of organic matter to the light-colored soils will 
improve their structure and will increase the reserves of nitrogen. On some 
of the areas of these soils, satisfactory crops cannot be grown at the 
present time without the addition of manure or commercial fertilizer. 
Applications of organic matter are especially needed on the cultivated areas 
of sandy soils. These soils have low water-holding capacities which can 
be improved by increases in the content of humus; they are relatively low 
in their contents of the various plant nutrients, and they are readily sub­
ject to blowing in a few years after they are first cultivated. The addition 
of manure will help to correct all of these deficiencies. Strawy residues on 
the surface are very helpful in the control of soil blowing.
Sufficient quantities of manure to permit heavy applications on all 
fields are not produced even on most livestock farms, and even smaller 
quantities are available on grain farms where a minimum of livestock is 
kept. It will therefore be necessary to provide additional organic matter, 
and this can usually be accomplished by the growing of green manure 
crops. Legumes which obtain a large proportion of their nitrogen from the 
air when they are well-inoculated and thrifty are perhaps the best green 
manure crops, although other crops might be more desirable in special 
cases. The plowing under of sweet clover and other legumes is a very 
desirable method of maintaining the supply of organic matter in soils on 
farms which do not keep large numbers of livestock. The growing of crops 
such as legumes and grasses, particularly the latter which have fibrous root 
systems that are well-distributed through the soil mass, helps in maintain­
ing the quantities of organic matter in the soil, even though they are not 
plowed under. Such close-growing crops also seem to have beneficial effects 
upon the structure of the soil, making it more permeable to water and pro­
viding better aeration.
TILLAGE AND EROSION CONTROL
Problems of tillage and erosion control will be discussed together, since 
the two are rather closely related. Land which is not being cultivated, 
other conditions being equal, will be less susceptible to accelerated or harm 
ful erosion. Problems involved in tillage are not always, directly related to 
erosion control because of topographic and soil conditions that make special 
precautions for the prevention of erosion unnecessary. The exercise of the 
necessary care in plowing Webster soils so as to prevent the formation of a 
“plow sole,” a dense layer just below plow depth, would not be related to 
erosion control, since the nature of those soils and the position they occupy 
free them from any danger of harmful erosion. Methods of erosion control, 
other than mechanical and similar supplementary measures, depend pri­
marily upon those practices which can be considered good farming in a 
particular area. Use of the proper crop rotations, additions of lime or 
fertilizer when needed, the application of manure; all are practices for 
maintaining the fertility of the soil and keeping it productive; they also are 
important practices in the prevention of erosion.
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Special problems of tillage in Franklin County occur chiefly on the 
heavier-textured, poorly drained soils and on the sandy soil types. Poorly 
drained areas must, of course, be tiled before they can be cultivated satis­
factorily. A fter they have been drained,.care must still be exercised so as 
to plow them under favorable conditions of soil moisture or they will clod 
and bake. Care also needs to be exercised in the working of the sandy soils 
so as to leave them as cloddy and rough as possible on the surface. “ Plow 
soles” may develop in some of the soils if they are continually plowed at 
one certain depth; variation in the depth of plowing from time to time will 
prevent their formation.
Erosion is a serious problem in only a few small portions of the county. 
Sheet erosion and the formation of some small gullies have occurred in the 
more rolling portions of the county, especially the eastern part, 
but these areas are not extensive. Areas damaged by erosion 
are usually those immediately adjacent to the streams and sel­
dom occur out in the till plains occupied by the Clarion or 
Carrington soils. Nearly 40 percent of the soils in Franklin County occupy 
topography that is almost flat, and they are not subject to harmful erosion. 
Soil types such as the Webster silty clay loam, Clyde silt loam, Waukesha 
silt loam and Bremer silty clay loam receive sediments rather than lose soil 
materials. Areas of Tama silt loam, which are more than slightly sloping 
and which have not been well-managed, are subject to some harmful sheet 
erosion. Some of the Clarion loam, rolling phase, has also been affected by 
sheet wash and gullying, but larger areas of it have normally thin surface 
horizons, sometimes mistakenly thought to have been eroded. Problems of 
erosion control in Franklin County will exist chiefly on the more rolling 
areas occupied by Fayette and Lindley soils, on some of the sandy soil types 
and in some of the morainic areas.
It has already been emphasized that methods of erosion control, when 
they do not involve special measures such as structures for the prevention 
or control of gullies, are essentially those practices which constitute good 
farming in the particular region. Where the soils are well farmed, they are 
more fertile and less susceptible to damage from erosion. In regions where 
the land surface is rolling and there is a well-developed network of drain- 
ageways, measures such as the seeding down of waterways to grass, strip 
cropping and contour cultivation are often helpful practices in the control 
of erosion. The seeding down of waterways to grass is of particular im­
portance, as gullies seldom develop in well-grassed swales or drainageways. 
The use of terraces and the building of dams and structures to control 
gullies are practices supplementary to proper land use.
The selection of crop rotations adapted to the soil types, their pattern 
and the plan of the farm unit have already been discussed briefly. It also 
has been emphasized that the suggested rotations are not always applicable 
directly to the farm but may form a basis for the development of satis­
factory rotations. Farms consisting of lands readily subject to erosion 
should use rotations which include more grasses and legumes, less com and 
other intertilled crops. The smooth lands occupied by fertile soils can
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grow a larger proportion of corn crops in the rotation.
Strip cropping is a method of planting crops, as its name implies, in 
strips of varying but suitable widths either across the slope of a field where 
water erosion is a problem or crosswise to the direction of prevailing winds 
where wind erosion must be controlled. Contour strips are planted on the 
contour, that is, all of the strip will lie at the same elevation. The proper 
arrangement and width of strips depends upon the nature of the topogra­
phy, the type of soil and the crops being grown. Contour strip cropping 
usually requires the shifting of fence lines to facilitate cultivation. The 
steepest areas should be fenced and kept out of cultivation, and if any gul­
lies exist they should be planted to trees or controlled by structures. Alter­
nate strips usually consist of a close-growing crop such as alfalfa or clover 
and an intertilled crop or small grains. Slopes with uniformly smooth sur­
faces which follow the drainageways for considerable distances are well 
adapted for the laying out of strips and for contour tillage. Where the 
pattern of slopes is too irregular, as it often is in a youthful till plain, strip 
cropping may not be practical. Attempts should not be made to use a 
system of contour tillage in a landscape where it is not suitable. The number 
of point rows, extra turns, etc., will become so large that additional ex­
penses will more than offset the advantages of this method of tillage.
Terraces may be used to advantage in some parts of the county but 
on the whole are not needed. The type of terrace most commonly used con­
sists of a broad, gently rounded ridge which follows the contour rather 
closely and which has a shallow channel along the upper side. The channel 
serves to carry runoff around the slope to a protected waterway which can 
then transfer it to lower levels without damage to the slope. Terraces are 
supplementary means of erosion control which should be used in conjunction 
with good rotations, additions of organic matter and plant nutrients and 
any necessary strip cropping or contour tillage. Diversion terraces placed 
around the tops of some of the sharper slopes now subject to heavy wash­
ing would be beneficial.
There are only occasional areas in Franklin County which have been 
gullied, but where gullies have formed, steps to control them need to be 
taken if the land is to be kept in production. Where the gullies are shallow, 
the use of temporary dams, plantings of trees and the sloping and seeding 
down of the gully banks are very effective in preventing further cutting. 
Temporary check dams may be made with various types of woven wire, 
with brush or with sod bags. If large gullies have been formed, larger 
permanent structures are needed to prevent further cutting. Permanent 
dams, either of concrete or of earth, are expensive, and gullies should not 
be allowed to proceed so far that such structures will become necessary for 
their control. Different types of dams are illustrated in the Iowa Engineer­
ing Experiment Station Bulletin 121‘ which is available to residents of the 
state.
Summarizing briefly, the important steps in the control of soil erosion 
are parts of a program of soil conservation, or good farming from a long-
7Ayres. Q. C. Recommendations for the control and reclamation of gullies. Iowa Eng. Exp. Sta., Bui. 121.
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time point of view. Many of the practices necessary for the prevention of 
excessive erosion, such as good rotations, the use of lime, manure and 
fertilizers, are even more necessary for successful farm operations. Sup­
plementary erosion control practices, such as the use of terraces and dams, 
do not take the place of good farming but become necessary when good 
farming practices have not been followed.
LIMING
The crops commonly grown in Franklin County do better on soils which 
are neutral or very slightly acid, and this is particularly true of legumes 
such as alfalfa and sweet clover. Since many of the soils of Franklin County 
aie acid in reaction, applications of lime are needed from time to time to 
neutralize or partly neutralize soil acidity. More intensively cultivated 
areas generally lose lime more rapidly and therefore require more frequent 
applications.
The soils of Franklin County vary widely in degree of acidity, ranging* 
from strongly acid to slightly alkaline. Soil types with good drainage, 
either on the uplands or on the terraces, range from slightly to strongly acid 
m reaction, whereas the group of poorly drained soils range from slightly 
acid to alkaline. On the whole the Carrington, Tama and associated soils 
in the eastern half of the county are the most commonly acid and have the 
highest lime requirements. Some of the soil types in the western part of 
the county, Clarion loam for example, is slightly acid in the upper layers 
but distinctly calcareous and alkaline in the lower part of the profile. The 
Webster, Benoit, Lamoure, arid some areas of the Clyde, Bremer and 
Wabash soils are neutral or slightly alkaline at the surface and would not 
become more productive from the applications of lime. The Carrington, 
Clarion, Tama, Dickinson, Floyd, O’Neill, Waukesha and some of the 
Wabash soils will commonly need lime for the successful growing of 
legumes. Minor types, such as the Fayette silt loam and the Lindley soils, 
commonly need lime in smoother areas and are usually neutral in reaction 
on the steeper slopes.
The lime requirement of soils differs widely according to the degree 
of acidity and the texture of the different horizons in the soil profile. A  
strongly acid silt loam will require larger amounts of lime to neutralize 
its acidity than will a moderately acid or slightly acid silt loam. Less lime 
will be needed to neutralize the acidity of a moderately acid sandy loam than 
would be used on a clay loam of the same degree of acidity. Variations 
both in degree of acidity and in texture will occur in most fields— some 
variations oftentimes occur in areas of a soil type— and these should be 
considered when applying lime to the field. Samples should be selected to 
represent the different kinds of soil in a field and these tested for their 
lime requirement. Samples can be tested by the county agricultural agent . 
or they can be sent to the Soils Subsection of the Iowa Agricultural Experi­
ment Station. It sometimes will be found that when the lime requirement 
of the soil in different parts of the field has been determined, certain areas 
will not be acid. If the soils are not acid, applications of lime do not benefit 
crops.
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The amount of lime to be applied is determined largely by the acidity 
of the surface layers, but it may be governed in part by the lime require­
ments of the lower portions of the soil. If a soil which is acid in the sur­
face horizon contains lime that can be reached by plants within a 3-foot 
section, applications need not be heavy for the successful growing of 
legumes. If, however, the soil is acid through its entire profile, enough 
lime must be applied to the surface layers to satisfy the needs of the crop 
that is to be grown.
USE OF COMMERCIAL FERTILIZERS
Nitrogen, phosphorus and potassium are the principal elements which 
are available, either singly or in combination, in commercial fertilizers. 
These three elements, among those essential for plant growth, are used 
heavily in crop production and often become deficient in the soils of humid 
regions. Where deficiencies occur, both the total yield and the quality of 
the crops grown are affected. Lack of an element or elements needed foi 
plant growth must be overcome largely by the addition of that element in 
some form of fertilizer material. Phosphorus and potash can be applied 
in large quantities in the form of mineral fertilizers or manure, whereas 
nitrogen can be supplied either in barnyard manure or by the growing and 
plowing under of green manure crops. Up to the present time only limited 
quantities of commercial fertilizers have been used in Franklin County, 
phosphorus and potassium have been applied almost entirely for special 
crops, and the nitrogen returned to the soil has been derived from farm 
manure and green manure crops.
Most of the soils of Franklin County contain relatively large quantities 
of nitrogen and phosphorus, although some soil types, notably the sandy 
ones, are low in both elements. The light-colored soils like the Fayette 
silt loam and the members of the Lindley series also contain limited sup­
plies of nitrogen and phosphorus. All of the soils, again excepting the 
sandy types, contain relatively large quantities of potassium. Potash is 
generally present in soils in amounts several times as large as those of 
either nitrogen or phosphorus. Deficiencies of one or more of the three 
common fertilizer elements, therefore, seem to occur in the sandy soil types, 
light-colored soils, peat areas and the “alkali” spots at the present time. 
Fertilizer applications for the peat areas and the “alkali” spots will be dis­
cussed in special sections. In considering fertilizer needs on the better soil 
types in Franklin County, it should be remembered that ample supplies of 
the essential nutrient elements must be present in the soil for the produc­
tion of good crops of satisfactory quality. Continued satisfactory produc­
tion depends upon the maintenance of adequate supplies which, in most 
instances, can be readily accomplished by the addition of fertilizers.
In general, nitrogen reserves in the soils of Franklin County can be 
economically maintained by the proper use of manure and the growing and 
plowing down of legumes. The application of nitrogen in the form of com­
mercial fertilizer would not seem to be necessary except as top or side 
dressing for special crops. The use of manure and the growing of certain 
legumes have beneficial effects upon the physical condition of the soil, m
r
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addition to supplying a number of plant nutrients. The conservation and 
use of farm manure has been discussed briefly in one of the previous 
sections.
Phosphorus tends to promote the development of the root systems of 
plants and seems to hasten maturity. It particularly affects the quality 
of the crops grown, and applications of this element would be beneficial on 
practically all of the soils of the county, although not on all of the fields on 
some of the better soil types. Perhaps a few soil types, such as the Web­
ster silty clay loam, now contain enough phosphorus for the production of 
good crops, but trials with phosphate even on the Webster indicate that 
slight responses in the yields of crops are obtained. Phosphorus can be 
applied to soils in a number of different carriers, of which rock phosphate, 
superphosphate and mixed fertilizers have been tried in the field experi­
ments. Superphosphate and rock phosphate will generally be the more 
economical forms for the common field crops grown in Franklin County. 
Superphosphate contains a higher percentage of readily available phos­
phorus than does rock phosphate and consequently can be applied in smaller 
quantities. The cost per hundred pounds of superphosphate is naturally 
somewhat higher than that of the rock phosphate because of the higher 
concentration of available phosphorus. In the selection of a phosphate 
fertilizer, the cost of the readily available phosphorus in each of the two 
forms should be considered as well as the nature of the soil and the types 
of crops to be grown.
Data presented in tables 6, 8, 10 and 12 seem to indicate that super­
phosphate is more desirable for small grains than is rock phosphate. For 
crops other than small grains, consistent advantages are not apparent; 
sometimes one fertilizer form seemed better and sometimes the other. 
It should be remembered that rock phosphate was applied in much larger 
amounts, the average application during a rotation being about three times 
that of superphosphate. All of the applications have been made broadcast, 
that is, the fertilizer has been spread over the entire plot. If hill or row 
applications are used, in the fertilization of com for example, the fertilizer 
should be applied in the more soluble form. Regardless of the type of phos­
phorus fertilizer which is selected for use, there seems to be little doubt 
that more general applications would be desirable at the present time and 
that they will become necessary in the future.
Potassium apparently is present in large enough quantities in most of 
the soils to satisfy plant needs for some time to come. Soils now deficient 
in potassium that can be used by plants are the sandy ones, areas of peat 
or muck and the “alkali” spots. Crops grown on such areas and certain 
special crops will be benefited by the addition of potash fertilizer. General 
applications for field crops do not seem necessary.
PEAT
Where peat soils are cultivated, economic crop production usually 
requires that special crops be grown or that rather specialized management 
be practiced. The first step in bringing peat lands into cultivation is the 
artificial improvement of drainage. Drainage channels or tile must be in-
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stalled which will remove not only the rainwater that falls on the peat it­
self but the runoff waters that collect from the surrounding sloping lands. 
If the peat is not deep, tile can be used quite successfully, since they can 
then be laid in the mineral soil below the peat bed. If the peat is deep, 
ditches are more commonly successful as the principal drainage channels. 
Where tile is used, the placing of gravel, straw or com cobs at intervals 
along the tile line will aid the desired rapid removal of water.
The best crop for a newly drained peat bed in north-central Iowa is a 
clover-timothy mixture. Com or Small grains do not grow well on raw peat, 
even if they are fertilized. After the clover-timothy seeding is established, 
the area can be used to good advantage as pasture for a period of several 
years. The trampling of cattle as they graze the pasture will tend to com­
pact the spongy mass constituting the peat, and decomposition of fibrous 
plant materials will be hastened. After the peat area has been pastured for 
several years, it can be worked down, fertilized, and corn or hay crops can 
be grown. Small grains are poorly adapted to growing on peat deposits be­
cause of the danger of lodging. Special crops can often be grown to ad­
vantage, as, for example, potatoes or vegetables.
The cultivation of peat also presents special problems. Deep plowing 
is generally preferable, and it is especially valuable where the peat bed is 
shallow, since some mineral material is thus mixed with the organic matter. 
Deep plowing also seems to promote the rate of decay of the vegetable 
materials. Fall plowing is desirable where it is possible, as the peat seems 
to become more mellow and friable after having been exposed to freezing 
and thawing for a period of time. Furthermore, fall plowing usually per­
mits the earlier working of the field in the spring. Any form of intensive 
cultivation promotes decomposition of the peat and is usually necessary to 
keep down the weeds which grow luxuriantly. Light rolling in preparing 
a seedbed is sometimes helpful, but packing with heavy rollers is seldom
desirable.
The relative contents of the different plant nutrients in peats are quite 
different from those in mineral soils. Nitrogen is unusually high, and potash 
and phosphorus are low. Most of the peat deposits in Iowa are high in lime 
and slightly alkaline; additions of limestone are seldom necessary. Appli­
cations of muriate of potash at the rate of 200 pounds per acre have proved 
Valuable in field tests conducted by the Iowa Agricultural Experiment Sta­
tion in north central Iowa.8 Superphosphate additions have also brought 
favorable crop responses in many instances, but applications of potash were 
more effective. The use of a fertilizer containing rather large amounts ot 
potash and smaller quantities of phosphorus would be desirable in many in­
stances, especially for the growing of special crops.
“ ALKALI” SOILS
“ Alkali” soils present a special problem in management just as do 
peat soils. The occurrence of these “ alkali” spots has already been dis­
cussed in connection with the descriptions of the individual soil types. 
They are commonly found in association with the Webster soils but may
»St.evensonT W . H., Brown. P. E. and Boatman. J. L. The management o f peat and alkali soils in Iowa.
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also occur in the bottomlands or in bodies of Clyde or Fargo soils. Most of 
the affected areas lie in the western half of the county.
The alkali spots are unproductive because of the accumulation of 
salts, principally calcium carbonate, on the surface and in the different 
layers of the soii. The affected areas are seldom large, usually occurring 
in the form of narrow strips around the edges of poorly drained spots or 
ponds and ranging* in size from a few square rods to as much as 20 acres. 
When there is no crop growing on the land, the “ alkali” spots show up as 
light gray patches or strips. Com  planted on “alkali” soil will usually be­
come yellow and dwarfed, seldom producing ears. Small grains suffer less 
damage than com, but they do not produce well on the “alkali” spots.
'Hie establishment of adequate drainage and the application of potash 
fertilizers are two of the more important steps in the reclamation of the 
alkali spots in north central Iowa. Muriate of potash has been applied 
at rates ranging from 200 to 400 pounds per acre and has brought about 
excellent responses.9 Where fertilizer was applied in the hill or row by 
means of an attachment on the corn planter at the time of planting or on the 
cultivator at the time of cultivating, good results have been obtained with 
100 to 200 pounds per acre of muriate of potash or such phosphate-potash 
fertilizers as 0-9-27 and 0-20-20 mixtures.
Heavy applications of organic matter to “alkali” spot will reduce the 
damage to com but will not greatly aid small grain crops. The plowing 
under of sweet clover or of straw has been beneficial and can be used 
where there is. a shortage of farm manure. Fall rye or oats have also been
used as green manure crops, but they are less desirable than sweet clover. 
Alfalfa, rape and various truck crops will grow fairly well on the “alkali” 
spots where the concentration of salts is rather low.
•Stevenson,JW. H., Brown, P. E. and Boatman, J. L. The management o f peat and alkali soils in Iowa.:
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APPEN DIX
PURPOSE AND METHODS OF SOIL SURVEY
The purpose of soil surveys is to provide accurate soil maps which can 
be used to help classify, interpret and apply data regarding agricultural 
production. In agronomic work, for example, it is not possible to carry out 
experiments on each different soil in every field in the state, we can only 
experiment on a limited number of fields. Consequently there must be 
some way in which we can extend the information obtained from experi­
ments and experience on a given area of a certain soil to other areas of that 
game soil. Such means exist when we know the different kinds of soil 
and know where they are located; accurate soil maps and descriptions pro­
vide this type of information.
Soil maps, if they are to serve their purpose, must show the location 
and extent of the different kinds of soil with sufficient detail and enough 
precision to indicate those differences that are important to man in using 
the land for the growth of plants. Since the number of important differ­
ences in soils is not identical in all landscapes, maps vary as to the detail 
which is represented. Obviously, a map of an irrigation project will have 
to be much more detailed than will one of grazing country; smaller areas 
of land and smaller differences in the nature of the soil will have profound 
effects upon the success or failure of farmers in an irrigation project. The 
soil map should indicate all of these important differences, if it is to be as 
useful as possible. Briefly, the chief function of a soil map is to help us 
classify, remember and extend our knowledge regarding the use-capabilities 
of different kinds of soils. In addition to providing a basis for the classi­
fication of information gained in our experience with soils, a soil map, after 
it has been completed, also provides an inventory of the soil resources. It 
is helpful in many cases to know the exact acreages of particular kinds of 
soil, but it is commonly more important to know the distribution pattern
of soil types. . , „ ..
Soil maps are prepared by means of soil surveys which consist ot the
examination, classification and mapping of soils in the field. The maps are 
commonly made for areas of one county, but at times parts of one or more 
counties may be selected, as for example, in irrigation projects or in demon­
stration watersheds. . .
The first step in making a soil survey of an area is the examination 01
its soils in a number of different locations. Test pits are dug, borings are 
made and the soil is studied in available exposures such as road and rail­
road cuts. Descriptions are obtained of the soil profiles exposed, and 
samples are often collected for laboratory study. Each horizon of the soil 
profile, down to and including the parent material, is carefully described 
as to color, structure, texture, porosity, consistence and the presence ot 
roots, gravel or stones. The reaction (degree of acidity) and the content 
of lime or other salts is noted in each of the different layers. The relief, 
or lay of the land, and drainage, both internal (through .the soil) and ex­
ternal (over its surface), are noted and described. Attention is also given 
to any observable relationships between the soil and the vegetation.
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After the soils have been examined in a number of different locations, 
¡they are classified according' to the observed characteristics, both internal 
and external, special emphasis being given to those features which influence 
the adaptation of the land for the growing of crop plants, grasses or trees. 
In the classification of soils in county areas, the most important group is 
the soil series. The series includes those soils that have essentially similar 
pi ofiles developed from a particular type of parent material. Each of the 
profiles of the soils within a series consists of horizons that are alike in 
color, structure, porosity, etc. The soils are also alike in conditions of 
natural drainage and range in relief. The texture of the upper part of the 
soil, corresponding to that part which is commonly plowed, may vary sig­
nificantly within a series, thus giving rise to soil types. Soil series are  ^
given place names selected from the geographic regions in which they 
were first identified and mapped; Carrington, Tama and Clarion are names 
of important series in Franklin County.
Soil types are subdivisions within a soil series, the separations being 
based on the texture of the surface layers. Thus, the class name of the 
soil texture (loamy fine sand, sandy loam, loam, silty clay, clay, etc.) is 
added to the series name to give that of the soil type. For instance, Clarion 
loam and Clarion sandy loam are two soil types within one series. Except 
for the differences in the texture of the upper soil layers, the profiles of the 
two soil types are approximately the same. The soil type is the principal 
unit used in mapping, and because of its specifc character it is usually the 
one to which agronomic data are definitely related.
A t times different areas of one soil type may differ in some character­
istic that has important practical significance. Features not reflected in the 
character of the soil but highly important to cultivation, such as stoniness, 
relief or accelerated erosion, sometimes vary enough within one soil type 
so that portions are not well-suited for cultivation while others are. Such 
variations are indicated as phases; for example, a rolling phase of Clarion 
loam has been mapped in Franklin County to include steeper morainic areas.
Mapping units called miscellaneous land types are occasionally used in 
preparing a soil map of a county. Rough and broken land, mountainous 
areas, sand dunes and peat or muck are generally indicated as miscellaneous 
land types. Areas of peat and muck have been mapped in Franklin County.
After a legend has been prepared to indicate the different units which 
are to be shown on the soil map, a suitable base map must be obtained or 
prepared before field work can progress. Aerial photographs constitute 
the most satisfactory base map and are used wherever they are available. 
Geological survey quadrangles are also good base maps. Where no satis­
factory base map is already available, the soil surveyor prepares one. Base 
maps, after they have either been obtained or prepared, should be checked 
against the land survey, especially in sectionized areas such as Iowa.
When both the legend and the base map are ready, the boundaries of 
the different soil types, phases, etc., can be located and indicated on the map 
by means of symbols. In locating the boundaries of the mapping units, the 
surveyor traverses the landscape at intervals of y± mile, Vo mile or what-
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ever interval will allow him to observe each boundary throughout its entire 
course. It is sometimes necessary to go out from the line of traverse to make 
sure of the location of a boundary, but it is seldom necessary to follow a 
boundary through its entire course to see where it is located. After the 
field sheets are completed, they show the location of the soils and miscel­
laneous land types with respect to houses, roads, railroads, streams, lakes, 
section and township lines and other natural and cultural features of land­
scape.
Field work in the soil survey of Iowa has been carried on cooperatively 
between the Bureau of Chemistry and Soils of the United States Depart­
ment of Agriculture and the Soils Subsection of the Iowa Agricultural Ex­
periment Station. After field work is completed for an individual county a 
colored map on a scale of 1 inch to the mile is prepared by the Bureau of 
Chemistry and Soils.
